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PREFACE

Trs smalleManual of Hygiene was originally intended
for nwo in Uﬁ\n Primary Schools in Indin.  The tash of
writing it was undertaken by the author at the request
of the late "Tl"e‘l?ﬂm(wm-l.ml Ilarvey, Director-General of
the Indian Medical Service. It is hoped that in its
present. form, which is perhaps mors advanced than it was
or Il'lll.l”\,' intended to be, the Manual may meet the re-
qmn'uu-nl.s of University students and others who are
heginning to stwdy the subjeet of Hygiene. The author
desifes 1o express his warmest thanks to Mr. James W,
Furrell, late editor of the Calentla Review, and to Captain
Leonard Rogers of the Indian Medical Service, ofticiating
Professor of Pathology and Bacteriology, Medical College,
Caleutta, for many valuable suggestions made by them
for the improvement of the M.mual during its preparation.
.

CHARLES BANKS.

Carcvrra, Febrwoy, 1902
L}






DEDICATED TO
1. H. RTSLEY, C.LE.

OF THE INDIAN CIVIT, SERVICE
COFFICIER " OF FHE FRENCH ACADEMY AND
CORRESPONDING MEMBER OF THER
BERLIN ANTHROPOLOGICAL

SOCIETY






INTRODUCTION.

Out,of every hundred deaths ocewrring in India seved -
cighteare said to he due to discase, which can he to a very
lm-;.,rﬁ'éxtuu%l.ur altogother, prevented. During the tene
years 1890t 1899 over forty-three millions of people
*are reported to have died in India from fevers, cholera
and other htet® sgmplaints, and small-pox, all of which are
more or less preventible.  Nearly five million deaths, from
these diseasos and plague, occurred among the general
population during the year 1899, Millions of people in
Indiaecither, through ignorance, cannot grasp the idea, or
are deliberately unwilling to be convinced that the real
catseeof such diseases is to he found in the air they breathe,
the water they drink, the fowd they cat; that it may be
conveyed in their clothing, in their skin, in their hreath,
and in the discharges from their bodies.  They cannot
understand, moreover, how the spread of disease can in
any way he influenced by social enstoms, habits, mode of
living, surroundings, the structure and situation of their
dlwellings, by overcrowding, or hy climate, ()uthu'uks of
discase are regarded by them as their Lismet or fate, o as
yJjudgments of gods .uul.g(nhlossos, or the work of evil spirits.
Prayors, fastings, sacrifiedsd strect pr(x-vesmnn, and other
mhglous ceremonics are u-sm'u‘d to in the belief that they
are the most effectual means wherehy the ravages of the
dindve ey %o staved.  Reliance supon neasures sueh as
these always, however, ends in disaster.  The (lmuwa
spl'(wls mpuny, panie ensues, people fly from their homes
in theireL.antic efigrt to escape heing attacked, and thus
e* A
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carry the disease with them in their persons and helonging:
to othor places. Business comes to a stand-sti]l.  Poverty,
misery, and distress prevail, and in many instances death
ends it all. If people were only wiso and would take
kindly to those measures which Science has shown to he
the hest that.can he adoptedd in dealing with onthreaks of
eridemic discase, panie, riots, and dislocation of the affairs
of the country generally would not tike place, and a vast
amonnt of poverty, sickness, and death w ou]d. e prevérited.

A more general knowledge of the laws g: “health would
help considerably to hring about this happy state of afliairs.
It is with the view of imparting some infTnation on this
important subject that this Manual of Hygiene has heen
written.

DEFINITIONS.

Hygiene. The term hygiene is derived from a Greek
word, hygicia, which means health. A kuowledge of this
subject teaches us how to live, where to live, what food to
cat and what to avoid, what water is safe to drink and
what is dangerous and unfit for wse. It also teaches us
how to construct onr houses, and the dangers of living in
dirty and overcrowded houses and localities. It enables
s to select the kind and quality of clothing we should
wear, and the kind and amount of exercise best suited fors
us.” It teaches us that vest is required for hoth hody and
mind, the value of sleep, the evils of the use of alcohol,
tohacco, opium, cocaine, and many other dehilitating drugs.
Hygiene, in shmt, “tells ws what to do in order to prevent
disease and keep our hodies in an active and hm.lthy state.
This branch of the subject is known us Porsoml Hygiene
or Personal Health.

Sanitation. The term sanitation is often vsed insvead
of hygiene. The term sanitation is, how¢ e, more
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dbrr:',ctly applied to the means taken to protect the
kealth of gk~ general public and not that of individuals.
This has been called Public Hygiene or Public Health.
Public Hygiene deals with the construction of houses, the
making ,and . cleaning of roads, drains, sewers, lattines,
rstables, and cattlesheds, and the disposal of all kinds
of refuse in towns and villages. It also deals with tie
suppl{_of water and® the prevention of the pollution ot
water and air.and the adulteration of food supplies. Public»
Jhealth has alsG to do with the notification of infectious
diseases, the measures needed to prevent them from
spreading, and“Bho registration of hirths and deaths.

GENERAL FUNCTIONS OF THE BODY

Bofhre beginning the study of Hygiene proper it is
necessary to know something about the general functions
of tha bady.

The human hody, then, has heen regarded as a machine
which has to do certain kinds of work or perform certain
functions. These functions are (1) motion and locomotion ;
(2) nutrition, which includes the digestion of food, respira-
tion or breathing, the circulation of the blood, ete.; (3)
reproduction in order to prevent the human race from
Mecoming extinet ; and (1) regulation of these various
functions hy the nervous system, to which the term infler-
vation has heen appligd. Even the lowest forms of life,
which are composed of sirfg’e cells, possess these characters
in a greater br less degree. Cell is the name given to the
ultimate unit of living mattor. A cell is a small particle
of ?h!mi-ﬂm'd living substance, or pwofgplasm, the outerssur-
face of whigh gnn.y sometimes become sufficiently firm to
forh a limiting-memlnane or cell-wall. It nearly always
containa: denser kernel-like hody or nucleus.
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THE. HUMAN SKELETON. ~ -

The human skeleton forms the frame-work of the hody,
and 18 composed of more than 200 separate. hones. For
the purpose of description it
may he divided into three
portionsg namely, the head,
trunk, and lilll]li‘i‘ (]«‘i;.;',‘l,)

The Head. or 8kull ix
composed  of 22 hones, of
which the &26 contains 14
The skull forms a eavity
for the protection of the
brain, which is the most im-
portant part of the nervous
system.

The Trunk. The lrunk
consists of the spine or hack-
hone, the ribs, and the hreast-
hone.

The S8pine (Fig. 2) has
also heen called the vertebral
column, heeause it is madep
of small bones called vertebr:e,
of which there are 33 in the
spine in infaney. In grown-up
péople the last nine vertebrw
grow together and form two
bhones called the sscrum and
the coceyx respoctirely. athe
former is made up of five and the latter of four vertobre.

The vertebrie have heen classified as 'Qervical, or
those found in the neck, which are seven ir: number;

el . -"I'\M\ NKRLEPON,
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dorsal, to which the ribs are attached, which are twelv:
in pumber; and loin or lumbar vertchrwe, which are
five in numher. The sacrum and coccyx come next in
order. The spine forms a strong pillar for the support of
the head, on which heavy weights are sometimes carried.
The small hones of which the spine is made are kept .
together by means of structures called muscles and Jliga-
ments. In order to prevent injury ta- the spine fromr falls
or sudden jorks small rings of an elastic supstance” called
cartilage are interposed hetween the ycitobre. The
structure of the spine also enables us to walk, hend our
hudies, and maintain an crect posture. Remfiing through
nearly the entire length of the spine is a canal or tube,
cailed the vertebral canal, for the protection of an important
part of tho nervous system connectod with the hrain, called
the spinal cord, which is contained within it. .

The Ribs. The rihs, which are twelve in number on
either side, the hreast-hone, and that portion of the spine to
which the ribs are attached form what is called the thorax
or chest cavity. (Fig. 3.)

The first seven rihs are connected with the breast-bone hy
means of long picces of eartilage. The next three are
attached to cach other by similar means and indirectly to
the breast-hone.  The last two ribs have no connection with
each other, or with the other ribs or breast-hone, and are.
thotefore called free or floating ribs. The chest walls have
thus been constructed in such a way as to give the greatest
freedom of movement and at the'same time to protect the
important structures contained in the chest cavity, namely,
the heart, lungs, and large hlooa-vessels connected with
them. ! 1

Limbs. The limbs consist of the arms anu legs, and are
spokes of as the upper and lower limbs or' gxtremi.ies
respectively. Kach upper limb includes the shoulaes-blade,
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eolfar-bone, arm, forcarm, and hand; each lower limh
sncludes ghe halmch-bgne, thigh-bone, knee-cap, leg, and
foBt. The shoulder possesses great freedom of movement.
The arm, however, possesses still greater freedom of move-

Fra. 3.~TuorAx, S0t LoErR GIrRDLF, \ND Urpki EXTRRNITY.
a, claviclo; b, mqmln'; r,*mncmn; d, ulua; ¢, radius; /; carpua;
vhirae,

@, sternn ; &, bodies of vert
L]
snent, hecause tho headsof the arm-hone (humerus) is ronnd
and works th a cup-shaped socket in the shoulder-bladg, thus
forming what#is called a ball and socket joint. The fore-
arm contgihs two hones (radius and ulna), which enable us,
by meu: s of the _musclcs attached to them, to dirget the
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palm of owr hands downwards (pronation) or upwards
(supination) ut plewsure. The wrist has cight the palm
five, and the fingers have fourteen small hones. These are
called the carpal, metacarpal,
and phalangeal hones respec-
tively.  The upper limbs
have heen called the faith-
ful ministers of the inind.
The haunch-hones aTo " the
strongest hones of the hody,
and form with the sacrum a
vavity called the elvis, which
means a hasin.  The weight
of the hwdy is supported
chiefly hy the haunch-hones,
with which the thigh vones
have a close relationship,
forming with them, as it the
ease of the shoulder, a hall
and socket joint, in which,
however, the movements are
not so frec as in the case
of the shoulder. The thigh
has a single bone (femm),
which is the longest and
thickest hone in the body.
B The leg contains two hones
B : (tibia: and fibula) and the foot
= twenty-siz, of which seven
are called tarsal, five meta?
tarsal, and fourteen phalangeal bones respectively. The
lower limhs are uded for the purpose of locomotion.

Fiu. | -Tue Mrwies,
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+» MUSCLES.

Muscles (Fig. 4) form the fleshy portion of our bodies,
and it is by means of them that we are able to stand.erect,
run, walk, lif weights, and perform most of the ordinary

- . - . . a . *
ucts.of life. ‘They are divided into two kinds, viz., voluntary
and jnvoluntary. The voluntary muscles are those which
areai.zectly under the control of the will, such as those of,

Fia. 5. —D1AuRAN 10 SHOW THE ACTION oF THE BICEPR M1NCLE
OF THE ARM.

The two tendons by which the muscle is attached to the scapula are
scen at a; P, the Lnoiut of attachment of tho muacle to tho radius; F,
elhow joint ;' W, the welght of the hand.

_the s and The involuntary are those which cannot
“he controlled by the will, as, for example, the muscles of
the heart hy which it is enabled to beat, of respiration,
and of the food pipe®andealimentary canul generally, by
the action ,of which food passes downwards into the
stomach, where it is rolled about during digestion and
aftegwardg sllowed to puss into the small intestines, ote.
All these movetnents are performed without our knowledge,
and. the mydeles which perform them have accordingly heen
called i:.oluntary muscles. Regular and moderate use of
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the museles canses them to increase in rize, while excessive
use or disuse has the opposito effect.

NERVOUS SYSTEM.

The nervous system is composed of the hrain ang spinal
cord and the “nerves given off hy these structures. The
brain and spinal cord form what is called the central
nervous system. Nerves which convey lmpresswub-f ‘om
the special organs of sense, such as light in the case of
the eve, uuuml in the case of the ear, and smell in the

Fui. 6. = A, FRONT VIEW 0F A PORTION 0F THE 8PN AL Corn,

On thoe loft ~ido of the cord the auterior roots, 1R, we cut to show the
postenor 1onts, PR,

BB, Cross NEeTION OF 11 R CoRrn,
A, anterior fissure; P, postenior fissee . 6, cential canal; €, grey

matter 3 ¥, winte matter; 4R, anterin 1ot PR, Pposterior 100t ;3 Gin,

panghon n!]umtuvim root ; 7 trunk of a spi wl nerve,
case of the nose; and impressions from the skin, snch
as heat and toueh, are called afferent nerves.  When
these impressions reach the central nervous system other,
neres come into play. If light, for instance, is too
strong, the eyves are immediately shut; or if a thing
which is touched is too hot we iamediately pull away our
hauds. These movements, in common with al] voluntary
movements, are effected hy the muscles of our bohy, anl
the rerves by which we are able to perform them‘ are cyied
cfferent nerves.

The. brain and spinal cord consist of ‘erves .and
small hodies called centres or ganglion cells, Yl it is
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ehése cells which receive the different impressions. The
wpinal ced is about 18 inches long and § inch broad. It is
composed partly of white and partly of grey-looking
matter, the white forming the outside portion and the grey
the central portion of the cord. The spinal cord gives off
32 pall'ﬂ of nerves through openings on ecither side of the
spie, cach nerve having two roots.

The spinal nerves not only carry impulses to the spmnl
cordl, but carsy impulses to the muscles. The fibres in the
spinal nerves which convey impulses to the cord are called
sensory, and  those which convey impulses to the muscles
are called motor fibres. When the spinal cord is injured
the motor nerves may not he able to convey impressions to
certain parts of the hody. Movements and other actions
are not then possible, and the injured person is for this
reasdh said to he paralysed.

Reflox actions are those actions which are performed un-
constiously or without the action of the will.  Many of our
actions are performed in this way.

Locomotion to a large extent, and the movement of the
lungs in respiration, are examples of actions of this nature.

The Brain (Kig. 7) is a very complicated organ, and
consists of very many difforent and important parts. It is
divided into the cerehrum and cerebellum.  The former is

1 divided into two portions, one of which is situated in either
side of the skull cavity. These are called the cerehral
hemispheres, and are_ronnected with each other.  Beneath
the cerebhrum or grmt rdin, as it is also called, and at the
back of the skull is the cerchellum or small brain.
¢ The brain is composea of the sume substance as the spinal
cohl, andigives off 12 pairs of neryes called cranial nerves,
some of which are the nerves of the special senses, viz.,
smell, sight, taste, and bearing.  Others are for regulating
the mevements of the muscles of the cyeball and tongue.
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Another and very important nerve, called the pneutuo
gastric, which consists of both sensory and motor fibres,
supplies branches to the lungs, heart, food-pipe, stomach,
liver, ete., to enable them to perform their proper functions.

Fui 7. Nk ViEw oF THE BRAIN AND DM RR PARE 0F THE NPINAL CORD,
C, the convoluted surface of the right cerobral heminphere : Ch, cerc-

bollum ; A7.0h, medulla oblongata : N, spinul cord with sprial norves,

B, the hadies and Np, the spines of thae vertehme [ o

The Sympathetic Nervous System is & .conncetud
chain of ganglia given off by the spinal nérves on cither
side & the spine. The organs in the bellyeand chest
cavities receive branches from this system. It is the sym-
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pathetic system of nerves that supplies the walls of arteries
and regylates the amoynt of blood contained in them.

%t is the action of the symputhetic nerve which causes
sudden blushing or blanching of the face. The sympathetic
system of nepves also regulates the action of the stomach,

¢ heart, and other organs in the abdomen and chest to
a lawge extent and helps to maintain the heat of the

hodye
[ ]

’ SECRETION.

In order #0 ynderstand the meaning of the term socretion
it is necessary to know something about the structure of
glands, which perform this function. The term glande is
derived from the Latin word gluns, which means an acorn,
and ig so called from its resemblance to that seed. Glands
are composed of small tubes lined with cells.

Sqme glands are very small and have one tube only,
while other glands are of large size and contain many tubes.
These small cells manufacture the various substances for the
digestion of food, such as the saliva or spittle which is
formed in the mouth, and the gastric juice which is formed
in the stomach. They also, however, form other substances,
such as the milk which is formed in the breast for the

Jnourishment of infants. This is known as secretion.

*EXGRETION.

Fx('retmn means the removal from the blood of carhonic
Reid gu,s, water, urea, afid other waste products which are
fofnod durihg the performance of the various functions of
the body.  ° *

$pecial organs have been provided for this purpole, the
chief organs heing the lungs, kidneys, and skin.
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Fia. 8. - DIaGRAM To ILLUKTRATE TIIK STRCCTURR OF GLANDR,

A, Typical structiure of & mucous mombrane with two lavers of ep.
thelial eells, a, b e, the connective tissue benenth, with e, hivod-vesscls
and 7, conneetive-tussiye colia. N

B, the samo with one layer of cclls resting on b, the so-called hasoment
meuune, 1, a simplo tubular gland; 2, a tubular glana' dividing :
3, & macculnr ifl-l.ll(‘ : 4, a divided aeenlar gland with duct d 3 588 simflar,
gland more ¢

ivided 3 0. & meemone glund, part only being drawn,, In
Figs. 2.6 the blood-vensels are omitted,
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THE KIDNEYS.

The kidneys are two in number, one of which is situated
on either side of the hody, at the back near the vertehral
column®and Just below the ribs. Both kidneys are supplied
witly blood-vessels (arteries and veins). Eu(-h.kidney, more-
over,ihas a tube cullgd the ureter connected with it, which

Fire. 10.— A Maveioinas CarsvLe,

v, small artory entering and
forming tho glomer ulus gf, and finally
Teaving ina small vein, ve; e, tubule;
«, epithehum over the glomerulus ;
b, epithelnnn g the capwule.

b Wi 0 Tug URINARY OROANS,
K, kidueys: Ur, wretan; B,

Dladder ; 1, openings of urctory, and

2, opemng of wethrm the hladder H

Ao, aurta; F.C.L, inforior vend cnvg g

conygys the waste matter (urine) from the kidney to the
')lud‘]e:-, from which it i8 discharged at intervals.

*he minlte structure of the kidneys is exceedingly tnter-
esting hut .cm.nplicuted. It consists of numerous small
tuBes, eack of which is dilated at one end forming a’sac or
capsule. These aye called Malpighian capsules (Fig. 10.)
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Insido these capsules are clusters of small arteries and veins
called glomeruli. . ,'

The urine, which is formed partly in these structures and
partly in the cells with which the tubes are lined hy a pro-
cess of filtration and secretion, passes along the small tubes,
and ultimately finds its way into the ureter and bladder.

Composition of Urine. Urine is a yellowish coloured
fluid consisting chiefly of water and wiea. It also, however,
contains some chloride of sodium (common salt) and other
mincral substances, such as lime and magnesia, and some
guses, chiefly carhonic acid gas. From 40 to 60 ounces of
urine are excreted daily. The amount exereted, however,
depends very much upon the quantity of liquid consumed,
and the amount of blood which circulates through the
kidneys. During hot weather the skin is unusually active
and gives off’ a large amount of sweat, while the kidneys
excrete very little urine indeed. Cold, on the other hand,
drives the blood from the skin to the internal organs, and
the kidneys in consequence act freely, and a large quantity
of urine is eliminated, while the skin hardly acts at all.

THE SKIN.

The Structure of the 8kin. The skin consists of two
chief layers. The first or outer layer is called the epider-
mis, cuticle, or scarf skin. Thix layer is made up of
numerous small cells, which vary in shape at different
depths. 'The uppermost cells, 'which are flat, are heing
continually cast off. The deepest layer consists of round
or cubical cells, and contains pigtﬁcnt or colouring matter.
The “pigment accoungs. for the differences in colows of
different races of people and the degree of color in people
of differont caste or type who helong to the sane country.
Exposure to great heat causes pigmentation of the skin.
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Jhrre are no blood-vessels in the epidermis.  The second
er ('Lmllc«l the dermis, cutis, or true skin, is thick and
tgh. It is from this layer of the hides of animals that
leather is made.  The small blood-vessels which nourish the
skin, the roots of the hair, and the sweat and oil glands

, aro all’ found in the dermis. The dermis also contains
elasgic and connective tissue, and numerous small and

Fri. 1. Tk Sais.

A, Seetion of skin showing sweal glimds, o, epidermin § 8, its doeper
or Malpighian (gyauent) laver 5 e, o, dermis; f, fat: g, sweat glands;
ke, ducts § ¢, opemng of duet on s face.

R -Nectin of sk showing Juos and sobuvcevus glands. b, fino

® muncles conneeted with the har sheaths, c.

delicate muscular fibves.  When the epidermis or wpper
layer ix rubbed off, the dermis or lower layer bleeds frecly.

The Sweat Glands.’ '§ife sweat glands have openings or
pores all gver the hody.  There may be two or three
willioih of them. They are ! inch in length and g} inch
ilmb'amu-t.gr.' .

The Oil Glaids. The oil glands secrets an oil which keeps
the skin and hair soft and pliable, and prevents them from
becomdng dry and unhealthy.
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The Elastic Tissue. The elastic tissue in the dermig
causes the furrows which appear in the skin in old age.

The Muscular Fibres. The muscular fibres duiting coa’
traction foree the oil out of the oil glands.  They also stop
the flow of sweat from the sweat glands when the body is
exposed to great cold, and in this way help to prevént loss
of heat.  On the other hand, these small muscles begome
relaxed during active exercise or exposure to great heat,
and more sweat than usual then escapes from the shin.
The sweat rapidly evaporates or dries up, and in this way
the body is kept cool.  If this were not the case the tem-
perature of our bodies would become so greag as to make it
impossible for us to live,

Perspiration or 8weat. Sweat consists chiefly of water.
It also containg some salts and oil.  Sweat is acid in its
normal condition.  When alkaline it smells hadly. T'wo
pints or more of sweat escape from our hodies daily.  In
hot countries the amount is much larger than in  cold
countries. It is sometimes more than 25 per cent. greater.
When ninch oil is poured out the skin looks dirty and
greasy.  If we do not keep our skins clean the pores
hecomie blocked up, the sweat cannot escape, and the health
suffers.  Owr badies begin to smell, and people who are
cleanly in their habits will object to our presence.  Nkjn
diseases are often caused by dirt and neglect.

RESPIRATION.

Inspiration. [he air we breathe passes throngh the
nostrils, mouth, threat, and windpipe into the lungss ofie of
which is situated on eithoer side of the chest. The waﬂ.s.of
the chest, as has keen shown, are so clastis in ‘their con-
structfon that they can easily rise and fall during breathing
These movements are efiected then, hy virtue of the, elastic
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ratire of the chest walls and Iungs, and hy certain museles,
imalidiiy those of the neck, chest, and helly. The most
infhortant muscle of all, however, is the diaphragm or midrify,
which is situated at the lowest part of the chest cavity, and
separates it from the abdominal eavity. The action of all
these muscles is regulated by the nervous sysfem.

Ttwwill be seen from one of the diagrams here given that

- \%%:
S

Fra, 12.—Mau v, MiaraRraam,
AND ARDOMINAL WALL IN RESPIRATION,

A, spiration; B, expiirtipg; 7r, trachen; 8t, sternum; D, dia-
phraym; 4h, abdowinal wall,  The shaded part 1 to indicate the

stationnry u.gr.

the (Iiu'phmgm is arch-shhped.  During the act of hreathing
it dmtracts &r draws itself together ;_the arch slowly doses
its curve, the *lungs become filled witR air, and extend
downwards, following closely the descent of the arch %f the
diaphrigm, and at the same time the ribs are pushed out-
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wards.  The chest thas beeomes greatly increased in sizes
All these movements are performed while takingiv i,
the lungs.  This is called “ Tnspivation.™  (Fig. 12 ) *

Expiration. When the lungs have taken in as much

uir as they can contain, a short pause ensues., Th.o chest
walls then begin to fall slowly. Al the movements are
exactly the opposite of those which take place dwring in-
spiration.  This is known as ¢ Expivatin.”  (Fig. 12 £.)
o Respiration. The combined movements of inspirafion
and expiration constitute what is called respiration, or
breathing. When as much air as possible is forced ont of *
the lung by expiration, that which still remding in it ix
clled residual aiv.  “The air which is left in the lung after
un®ordinary expiration is called supplemental air.  The air
comprehended under these names does not leave the langs,
and is therefore called stationary air ” (ITuxley).

The Structure of the Lungs. In order to be able to
understand what happens to the air taken into the lungs, it
is necessary to have some idea of their
strneture. The lungs, then, are com-
posed of what are ealled  air-cells,
arranged  together like  bunches  of
grapes, as shown in Fig. 13. These
bunches of cells are on an average ondy
Sth part of an inch in diameter.  Each,
cell hus numerous minute blood-vessels
coursing through its walls, which

i 13- A swue P OGN imPre  blood brought from

nlum‘"l'l';:‘:l;;:mmh"w all parts of the hody. & has been
tho nir-cclln, b : und minute calculated thdt if all the celfs “en
alr tuly, a. spread out  they would* puscn.“‘
surface measuring® about fourteen thousamtl square feet. *
We breathe sixteen or seventeen times in the minute,
and at each hreath the cells hecome filled with pure air.
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Gha.nges which take place in the Lungs during Respira-

T he small blond-vessels in the cell walls are constantly

mal greo(hly ahsorhing or !wlpmg themselves to the oxygen

contained in the inspired air, and giving oft’ its impurities

in the form of carbonic acid gas, watery vapour, and other

. waste tatters. Every time we breathe we Jake in about
threg-quarters of a pint (20 to 30 cubic inches) of pure air,

and allow the samegamount of impure air to escape from

the®lungs. .

DIGESTION.

The ohjest of digestion is to render the food which we
eat fit for the nourishment and growth of our hodies. "The
digested fowd is absorbed by the small blood-vessels and
other structures in the walls of the stomach anil intestine,

The Digestive System consists of the mouth, in which
are the teeth, tongue, salivary and numerous other small
glands which seerete or form the saliva or spittle, the soft
palate which forms the back part of the roof of the mouth
and ends in the nvula or small tongue-like body which is
seen at the back of the throat.  The tonsils on either side
of the throat, the oesophagus, gullet, or food pipe, which
conveys the fod to the stomach, the stomach itself, the
lagge and small intestines, the pancreas, and the liver are
also included in the digestive system.  The  digestive
system s also called the alimentary system.  The 10ute
along which the food travels is called therefore the alimen-
tary canal. o0

Teeth. "Teeth begin to appear in infants when they are
.’imut fix months old. *The first set, called the temporary
or ﬂpllk tgeth, are twenty in number.  The seconds set,
called the perninent. teeth, ave thirty-twd in number. The
last- of the, fnolars, or wisdom teeth, do not appeare until
adult life.  They way not appear until the age of thirty
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years even. The front teeth four in number in each jaw,
are called incisors or cutting teeth, Next to thgm ocw~
the canines, which are narrow and blunt-pointed. There
is one canine tooth on either side of the incisors in hoth
jaws.  Next to the canines on either side and, in hoth juws
are two bicuspids ; and, lastly, in grown-up people are three
molars or grinders, also on cither side in hoth Saws,
situated at the back. v

Fii 14 Tuw Trrmm Fii., .—-8¥eriox oF Toorn snow.
ING NTRUCTURE, @, cnamel, b, den-
tine, e, cavity.

Teoth have a crown, neck, and fangs. The crown.is
covered with enamel, which is very brittle because it
contains two per cent. only of animal matter. The tecth,
however, are made chiefly of a substance called dentine,
which is hard like bone, but different in structure. The
fangs of teeth are coated with a substance of a hony nature
called cement.  The inside of tike fangs is filled with o
substance called pulp, in which are a large numbe of
small branches of blood-vesscls and nerves, the main
trunke of which enter at the tip of the Yangs. This
accounts for the severe pain folt in decaying teeth.
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o The Tongue consists ahnost entirely of muscular tissue, hy
wwyys of which it can be moved in every direction. It is
hysthese movements that the food is rolled about in the mouth
and mixed with the saliva during mastication or chewing.
The tongue ig also of great help during the act of swallowing.
, The smiall hodies which project from the swrface of the
tnugu(-. and which are best scen at the back, are ealled
papillae.  In the papillae are small delicate structures enlled
tasth bodies g taste bulhs.  The taste bodies in the,
papillae in the front and side portion of the tongue are for
*sweet substances, while those at the back are for bitter.
The Salifary Glands. (Fig. 16.) The rlands
of the mouth are situated
at the angle of the lower
jaw, under the jaw, and
nnden the tongue.  The
month is also lined with
numarous  smaller  glands,
which seerete a substance
callel muens.  The larger
glands  seevete the  saliva.
The chief constituent  of
suliva is a ferment, called
ptwalin, which converts

Frr 16, - INSSECTION 10 810w THR

Jtarch into mape  sugar. BALIVARY (1,
«, the sublmygunl gland, and ?.I‘ the

The saliva also  dissolves submaxillary, with then ducts opning
solid Dodies, SUCh a8 SUZAE S ui de er pavotnl i with duet
and salt, and, a8 was statepl T s e month 4
hefore, helps us to swallow our food.  Over twenty
(mn(-us *of saliva are sedreted daily.

!’b,e Esgphagus, Gullet, or Food Plpe is about 10 inches in
length and sltuat,«-d behind the wind pipe,which is protected
agninst the,éntrance of food by a cov mng or lid ealled the

epiglotsis, which clpses when the fod is heing swallowed.
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Owr food does not drop into onr stomachs suddenly. T
is auried down the gullet hy a series of what age, colle!

Fra, 17.—~Twr ORGANS oF THh CHEST AND ABDOMEN SKPARATED KY THF
IIAPHRAGM, SKEN FROM THE BACK.

A, tube, where the food passes thiough (@esophyus): B, heart ; €, !
stomach s D, the spleen, K, hudneys. F, maun intestine; G, hver;
l:., pancreas * I, small inteatine,
vermicular or worm-like movements. It is hy this action
that water and food can he swallowed by persons while
standing on their heads, and that horses and cows can
swallow while grazing. . * : "
The Stomach is merely a bag, which is lhrger at, the
one end than therother. The entrance to ‘the stomach is
known as the cardiac and the outlet as the pyloric orifice
or opening, It js about 12 inches long, | Tho gullet enters
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wear the middle.  The interior of the stomach ix lined with
winute glands, called peptic glands, which seerete a liguid
culled the gastric juice.  The gastric juice, amongst. other
ingredients, contains  hydrochloric  acid and  substances
called Pepﬂil_l and remnin, both of which are ferments.
, It is chiefly by meanx of these substances that digestion
s egrried out in the stomach.  About 240 ounces of
gustric juice are secgeted dailv. The food is mixed with
the gastric jygice hy the movements of the stomach walls,
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Fioo Id 0 DIGRAM 0F ORGANS 1N ABDOMEAN,

G, gullet ; 8, stomach : D, duodenimm with bile and pancreatic ducts
sopenitys on inner side 3 S 1 snadl mdestiues § Ces ewscoun with vermitorm
appendin 3 0 eolon or lagge mtestine . R, rectum : L, hver, G.B, gall-
h‘.uhlul . Ppanaens: spf. spleen . Rk and L.k, right and loft kudneys;
B with twu urcters openinyg ite 1t at the upper end. R

caused hy the action of certain layers of muscles in the
" same way s the food is mixed with saliva in the mouth by
the movemgnts of the tongue. (fastric juice digests nitro-
genolisefood, but stops the digestion of starch.  When food
is d,i‘!;(mtml. in the stomach it is converted into a subsgance
called chyme, shich has a sour smell wnd taste. During
digestion it® the stomach the nitrogenous food stuifs are
converfed into luuli.t's called peptones.  These peptones und
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salt, sugar, and other substances arc partly absorbed in the
stomach and partly in the intestines. - "

The Intestines are divided into the small and latge
intestine respectively.  The small intestine comes first, and

Fia. 19,

is about 20 feet, while the large intestine is only 5 feet in
length. The first portion of the small intestine is called
the duodenum, which is only ahout 10 incheslong.
The duadenum has numerous snaall glands in its walls,
which secrete a fluid resembling saliva.  This finjd helpwto
digest the starchy food which escapes the action of the
salivasin the mouth and stomach. The duodenum is an
important structure also, from the fact that it s into
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¢his part of the small intestine that the hile which ix
$ored in the liver and the pancreatic fluid, which is
fofmed in an organ called the pancreas, hoth enter.  The
pancreas, it may be here stated, is an organ T inches
long and 1} inch wide. When the chyme passes out of
the nt,mmu.h into the duodenum it becomes wixed with the
panareatic Anid and bile.  The former helps to complete
the digestion of staschy food.

The Pancreatic Fluid, he-
sides acting on starchy and
"nitrogenous  food, contains
a  substanc® svhich mixes
with fats and oils in food,
making an emulsion which
is ecasily abworbed. Bile, as
will be pointed out presently,
has a similar action.  Trypsin
is the name given to the
ferment in the pancreatic
fluid, which converts nitro
gonous food into peptones.

The small intestines have
numerous  small  structures
cadled villi, containing blood-

. . . ko 20.<Two Vine,  Hiclmry
yvessels and  lacteals, which A -

absorb the digested food, and ¢, othelum - Hood-vensdin; 1,
K,

e
also numerous small glands,

which secrete a fluid called® the intestinal juice. The fluid
in the lactenls is called chyle, which has a milky appear-
dnce, Benco the term Mcteals. The walls of the small
intbstine $hémselves have also a large supply of luotenls
and hlood-vessdls.

The Liver ix situated on the right side of the® hody
behindsthe lower ribs and below the diaphragm or midriff.
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Tt extends in health to about half an inch below the ribs,
and can he felt during inspiration. .\ healthy liver Jyaigh-
from 10 to 60 ounces. It sometimes, however, hecomes
greatly enlarged and heavier from disease.  The liver is
made up of cells cach about the _},th part of an inch in
size. The small colls seerete bile from the blood carrded in
the blood-vessels which pass through it.  The amount of
bile secreted daily is about 40 ounces.  When made the
bile is conveyed in numerous small tubes, called bile dicts,
into a single larger duct which, as has been stated, pours
ity contents into the duodenum. If there is any obstrue-
tion in this large duct the hile which shoule: phss into the
ducdenum gets absorhed by the blood-vessels, is emrried
in the cireulation to all parts of the body, and gives rise to
what i called jaundice.  Bile emulsifies fat, prevents food
from decomposing and forming gas, and helps the digested
food to pass eusily along the alimentary canal. It is
afterwards partly absorbed by the intestine, gots inte the
blood, and helps to keep up the heat of the hody. A
substance ealled glyeogen or animal stavch is formed in the
liver in large amount.  Glyeogen becomes converted into
sugar,  Sometimes the sugar formed in this way is so great
in amount that it cannot all he made use of, and the excess
quantity passes out of the svstem in the urine.  The dis-
case called diabetes is due to this cause. ‘

Tae large intestine absorbs whatever fluid remains after
digestion, colleets its waste products, and wtimately passes
thew out of the system. v

v
1

THE BLOOD AND ITS CIRCULATRION. -
We all know that the blomd which escapes from a cut
artery ix of a Iright ved, and that from a el vein of a
dark purplish colour. When a drop of blood ise placed
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wnder a microscope it is found to consist of innumerable
willowish-looking small flat hodies called blod corpuseles,
wifich float about in o colourless liquid called the liquor
sanguinis (blood liquid).  There are two kiuds of blond
corpuscles, viz., the red and the white.

Red Blood Corpuscles are only ahout the, L th part
of anyineh in dinmeter and the |20 th part of an inch in
thickmess, so that iy one drop of blood we may have

Wi 21, —Broon Corie seres.
«d corpuseles seen on the flat 3 2’ red conpuiseles seen on edge, and
run {grether mto rows; «, b, colomless corpuseles, nuddens not seen
¢, d, ¢ colonrless conpuseles, nucleus seen , ¢, contimmnyg nlso granules,

several millions of them.  When observed under the micro-
scqpe they are seen to run together in the form of rolls of
coins. These corpuscles vary in size, shape, and structure
n different animals. It will he remembered that, when
_dealing with respiration, it was pointed out that these
little corpuscles take up ogygen, which they convey to all
parts of thg body. This is their chief use. The blood
odso cotains the elememts of nutrition for the tissues of
the ,I'nxly., 1t cawrries away the waste products to, the
different organs which excrete them. It s from the blood,
moreover, that the saliva, gastric, and other juices are
formeds It also helps to keep the body warm.
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White Blood Corpuscles. We always find in blond som»
small white bodies, called white blood corpuscles.  In healthy
blod there is usually one or two to about every five or
six hundred ved corpuscles.  In some diseases the number
of white corpuscles may bhe very great. White blood

corpuscles are globular in shape and larger than the red, or

about the , % ,th part of an inch in diameter. Iy the
living state they are always changing.their form. Fach of
sthe white or colourless corpuscles has in its gentre whut is
termed a nucleus.  The nucleus can be brought into view
when a little water or dilute acetic acid is added to blood
when it is heing examined uncler the microeope.  Certain
colouring matters do the same thing.  There is a nucleus
insthe white blood corpuscles of all animals.  The red blood
corpuscles of human heings and animals which suckle their
young have no nuclei.  The red corpuscles of hirds, dishes,
and some other animals have, however, large nuclei.
Coagulation of the Blood. In clotted blood the red
solid portion consists chiefly of the red blood corpuscles
caught in a net-work of a substance called fibrin. The
liquid portion is called serum.  This is the same substance
as that which escapes from a blister of the skin when it is
opened.  Blood always elots when it comes in contact
with any outside objeet, and it is the fibrin chiefly which
causes this. If this did not happen we might bleed to
death from even small wounds.  The blood serum contains
a large quantity of albumen. Tt also contains soda and
potash and other mineral sublstances obtained from the
food which we eat. Soda is one of the chiof ~onstituents
of blood serum, and is got chiefly from the common rait
which we use. These mineral substances, ediled alklies,
keep the fat, which is liquefied in the alithentary system,
in tht same liquid state in the blood, and thns makes it
more fit for the nourishment of our bodies, All tke other
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solid mineral matter which we econsume, such as lime and iron

Its. are similarly dissolved to he made fit for nature’s use.
Bloud also contains gasds, such as carbonic acid gas, nitrogen,
and oxygen. One volume of blood contains about } volume

F1e. 22 —SHOWING THE POSITION OF THF APEA OF THE HEART,

“of these gases. The blowl weighs over one-thirteenth
part of the gntire weight of the body, while the gases in
saution® represent in ther free state about one half of the
entirg'volumd of the blood, of which about 3 are carbynic
sacid, and about # oxygen. There is also a little nitrogen.

The Circufation. The circulutory system consists of
the heary, arteries, capillaries, and veins.



32 MANUAL OF HYGIENE.

The Heart is & muscular organ containing four cavities,

which are separated from cach other hy partitionse=the
two upper cavities are called the right and left auritles,
and the two lower the right and Teft ventricles respectively.
The right auricle opens into the right ventricle, and the
left auricle ipto the lefs ventricle.  Each of these .n[mnin;.,'ﬂ
is provided with little valves or doors, which open and shut
ulternately. It ix situated within the cheat cavity (Fig. 22
and is inclined more to the left than the vight side. * The
pointed end of the heart, called the apex, may be felt beating
a little below the left nipple hetween the fifth and sixth ribs.
The sounds produced when the heart hdts*may also ho
heard if the ear is applied to this part of the chest wall.
" Arteries are the tubes through which the pure blood
from the heart is distributed to the different parts of the
bady.  They are of an elastic nature, so that when the
blood passes into them they yicld, beecome distended, and
afterwards contract, and thus force the blood onwards. Tt
is this action which causes the pulsation at the wrist and
elsewhere.  The heart beats from 70 to 90 times per minute
i healthy adults, but much more quickly in children.
The number varies also in disease, and under numerous
other conditions, such as during rest, exercise, and sleep.

Capillaries are the smaller tubes in which arteries end.
They are of mieroscopic size, and are so numerous that we
cafinot puncture any portion of our skin without causing
blood to ooze from them.  Arteries have three different
layers or coats.  Capillaries Kave only one coat, which is
exceadingly thin, and consists of small delicate cells,
through which the elements of hutrition umtmnul in the
blotd pass to the tissues. At the same tmw Waste miitters
are thrown out‘of the tissues and pu.ss “into the hlood,
which passex on to the veins, which begin where the
capillaries end. ¢
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® Veins are tubes which convey the impure blood back to
$he hcart and thence to the luings, where it is purified as

111

Fieo 2 A VRIN SLIT OrEN. SHOWING VALV RS,

' deseribed under respiration.  The veins are provided with
small valv@® $Fig. 23) at intervals, so that the hlowd
which has passed on may not e allowed to return during
its journey to the heart. .

The Main Artery of the hody is called the aorta. It
hegiia at the left ventricle, passes up a little way hehind

» Fio. 4.—Tnx Hearr, »

’
the breast-hone, then makes a curve and passes downiwardy
alongside the buck-bone, dividing lower down into two
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branches, which again suldlivide into two hranches, one o7
which passes down cither leg. The latter give offastill
smaller branches to supply nutrition to the muscles dnd
other tissues.  The aorta also gives off branches to supply
the head, neck, and arms.  The large veins which receive
impure blowd, from the small veins of the npper and lower

Fre 2% rront VIEW ok v HEARL, GREAT VESSELS, AND LUsas, (The
Tungs have heen diawn wside in order to show the other structures fully
The outer layers of the penicanhum and the plenns have heen romoverd )

EVowht  ntncle; 4 P, lef ventnele; R4, right aunele s L.l Teft
led do, notas; P, puli onary artery: P05, pulmonary vems;
B Lovught T o 4L Teft ungg o 108 vens eava supenior 3 A, subelavian
els L, cnotids: £, 0 d LJF, right and left jugulu vems ;
V.1, cava mferio 3 T, bael a, 8, honchi.

All the great vessels  ut those of the lungs are eut.,

portions of the hody empty themselves into the right
auricle throvgh large veins called the vene cavie.  The
impure blood passes from the right awricle into the right
ventriele, and the vight ventriele inits turn pumps it through
the pulmonary artery on to the lungs to 'he. puriffed.
When purified it comes back to the left auritle_ through the
pulmonary veins,  The left auricle sends the pueified hlood
into the left ventricle, and the left ventricle in iis turn
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sends it into the aorta to he distributed as alveady
deseribed.  (Figs. 24, 25.)  Small valves are placed at
the different openings Hf the heart to make sure that the
bloodd goes the right road and to prevent it from rushing
back to where it came from. The hlood is rent from the
Lauricles fnto the ventricles hy a contraction of the auricles
+ in thg upper half of the heart. 1t is forced ifito the aorta
and the lungs from ghe ventricles hy a similar contraction

of the ventriclps. .

d AlR.

The Compbsidion of Air. Pure air consists of two gases,
namely, nitrogen and oxygen, which arve mechanically
mixed ; that is to suy, do not combine chemically to forns a
third body as hydrogen and oxygen do to form water.  Air
is seldom pure,  Inevery 100 parts of what may be for all
practical purpose regarded as pure air there are of

Oxygen, - - - - - 2099 parts.
Nitrogen, - - . - T80T,
Carbonic Acud, 0+,
Watery Vapour, - - - - Traces.
Ammoni, - - - - - ”
Ozone, - - - ”

Ozone is an active form of oxygen.

The Physical Characters of Air. Air cannot he secn

in its gaseous form. [t can, however, be liquefied hy great

, cold or pressure, which brings the suall particles of which it

is composed more closely tagether.  On the other hand, air

expands, igereases in bulk, and hecomes  lighter  when
Beated? Pure air has nes smell.

The Nee? of Air. Fires and lights go out when the

* air supply is cat off. On the other hand, fires burn more

briskly whest a liberal supply of air is provided hy blowing

into them with a pair of bellows or through a piece of hollow
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bamhoo, or other tube, or using a punkah or fan. Them
effects are due entirely to the oxygen contained in the air.
Just as combustion is impossible without air, so hunuan
heings and animals could not live without it.  The oxygen,
of the air we breathe, purifies our blood, enables us to make
use of the food we eat, and fits it for the support and
growth of ouf bodies. [t also produces heat, and thus helps
to keep our bodies warm.  Combusgible substances hurn
with great rapidity in pure oxygen. In thg same way, if
wo breathed pure oaygen, owr tissues would be rapidly
consumed. In fact it would be impossible to live. The
oxygen of the air is therefore mixed with trogen gas,
which dilutes it and renders it fit for breathing,

.The Kind of Air required. Air must be as pnre and
fresh as possible. The purest air is to be found in the
neighbourhond of the sea, on the tops of mountaing, @nd in
country districts.  Ozone is found in larger quantity near
the sea than elsewhere.  The most impure air is to he
found in large cities and towns where there is much trade,
and where manufactures are carried on to a large extent,
and in all places where the removal of dirt is neglected.

IMPURITIES OF EXPIRED AIR.

Carbonic Acid. The expired air is estimated to con-
tain, about 100 to 120 times more earhonic acid than the
inspired wir. The amount of carbonic acid given off is
about three-fifths of a cubic foots every honr.  The amount,
however, depends very much upon age, sex, ang whether a
person is working hard, taking exercise, or resting. "The
impure blood in the lungs is dark in colour, like the hjsod
which escapes when a vein is cut.  After abworbing oxygen
it hecqmes bright red in eolour, like the hlood Which spouts
out in jets when an artery is cut.  If the blowl which flows
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from a vein is collected it can he purified hy passing
oxygen through it.  Bright coloured pure blood from
arteries can, on the other hand, if collected, he made dark
and impure hy passing carhonic acid gas through it. The
presencg of carhonic acid in expired air can be shown in the

» following manner. .

Bivathe into a clean hottle, made of clear glass.  Pour
sonje’ fresh lime wattr into the bottle, and shake it well,
The lime water will turn milky white owing to the carhbonies

Jawid combining with it. A chalky compound (calcium
carhonate or carbonate of lime) is formed.

A light it speedily extinguished when put into carbonic
acid gas, and it is due to the accumulation of this gas and
lows of oxvgen that a burning candle gradually goes dut
when put into a glass jar from which air is excluded by
covering it up with a lid.  Expired air is estimated to con-
tain about 16-033 volumes of oxygen, 79-557 of nitrogen,
and 3380 of carbonic acid gas in one hundred volumes,

Watery Vapour. About 25 to {0 ounces of watery
vapour ecseape from the Tungs daily.  The expired air is
saturated with it, that is to say it could not hold more.  Its
presence can he demonstrated by breathing on a cold piece
of glass or other substance. In cold countries it hecomes
condensed, and may he seen escaping from the mouth like
steam, and it may also be seen running down the glass
windows of oceupied railway carriages, or dwelling robms,
theatres, and similar places, the windows of which are kept
shut to keep ont the cold.”

. Ozggpnic Matter. The organic matter in the expived air
consigts of inﬁnib(-siumhy small particles of dead tissue
andPthe foul gases of their decomposigion.  This is thesmost
injurious ingurity of expired air. It is*contained in large
amount in*the watery vapour, which, if collected anfl kept
in a bottle, rapidly decomposes and gives off a most offensive
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odour.  Other impurities, such as ammonia, a substancéo
called urea and mineral matter, are also found in smu'l
quantities in expired air.

The peculiar sickly odour of overerowded and badly
ventilated rooms most noticeable on entering such places
from the fresh awr outside is due not so much to the large,
amount. of carbunie acid present as to the foul organie
matter.  This foul matter, although oktained, in large part,
from the lungs, is also given off from dirty slkins, dirty foet,
dirty mouths, decayed and dirty teeth, and dirty clothing.
The amount of organic matter, from these sources. present
in the air, inereases in proportion to thetinékease in the
amount, of earbonie acid gas. Tt is, for this reason, found
cdivenient to judge of the eatent of the pollution of the air
of a room by estimating the amount of carbonic acid gas
present, which is more casily done. The carbonit acid
shoukd never exceed 6 parts in 10,000 or -6 or three-fifths of
a part in 1000 parts of air. -

IMPURITIES IN THE ATR OF INHABITED
PLACES

These consist of the impure matter given off hy the
lungs, skin, and other organs of the hody.  Firves, gas jots,
uil lamps, and” candles «lunng combnstion, like the lungs,
usesup the oxygen of the ae and give off carhonie acid gas,
watery vapour, particles of carbon, and other waste pro
duets. 1t hes heen estimated thiat two hard sperm eandles,
or one oil lamp, cousume ax much oxygen and give out as
much carbonie acid as one man.  ft has also heen ('Htllll-lt('(l
that.one batswing gas hurner consumes as much exygere dnd
gives out as much*carbonic acid as at least t'im Jmen.

Carbonice acid and other foul and injurions peses are also
given off’ in large quantities from decaying waste master in
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dirty streets, drains, sewers, cesspools, latrines, stables,
qattleshe(!s, over-crowded, hadly selected, and illregulated
graveyards, brickfields! marshes, manufactories, and other
similar places.  The air may also contain portions of humau
hair, skin, fibres of divty rags, the eggs of insects, and even

Jthe insdets themselves.  No less than 200 different kinds
of liging creatures are said to have heen foulld in the air.
The air of inhabited places may also be rendered impure
hy the presenge of dinst which may he teeming with germs,
of discase.

* Diseases Caused by Impure Air. Headache, faintness,
sickness, vomiting, and diarrhaa wre often caused by the
foul air of rooms, public halls, theatres, and other over-
crowded and badly ventilated buildings.  People who eqn-
stantly live under such conditions suffer from loss of
appetite, sleeplessness, low spirits, and general bad health.
The health of children more especially is liable to suffer
from, the effect of bad air.  Bad air is often also the pre-
disposing condition of diseases of the ungs, such as bron-
chitis and consumption, and of small-pox, measles, diphtheria,
dysentery, plague, diseases of the skin and eyes, and
numerons other diseases. It is said that the death rate
from lung diseases is 3 or 1 times greater among working
people from the dust caused by the natwee of their em-
loyment than mnongst other people.

A great deal of the enteric fever and dysentery which
oceurred amongst the British soldiers during the South
African war is said to hase been caused by dust gotting
into the mjlk and water after they had heen boiled. Tt
» a’wallknown fact, too, that far more sickness prevails
and ﬁlun‘o.(l&mhs ocewr in dirty cities, towns, villages, and
houses than in#places which are kept’ claan, and where the
air is alway¥ fresh and pure. .

How: to Keep the Air Pure. Every attention should



40 MANUAL OF HYGIENE.

he paid to the eareful construetion and eleanliness of houses,
drains, lateines, ete. Refuse of all kind should be immedi-
ately removed and carefully disposett of.  There should he
a liheral supply of water for cleansing purposes.  We should
keep onr houses, ome bodies, and owr clothes clean.  An
outlet should be made for the smoke in cookhouses. Cook-
ing should nob he done in sleeping rooms.  Animals such as
cows, buffuloes, goats, cats, and dogs should not be allowed
to live in or uwear rooms occupied by human  heings.
"Attention to matters of this kind will help very consider-
ably to keep the air pure.

IIOW IMPURE AIR MAY BE PURIFIED.

Ventilation. Amongst the means wherehy impure air
may he purified ventilation is the most important.  YVenti-
lation means the removal or dilntion of the impurities of the
air of inhabited rooms and buildings with fresh air from the
outside admitted throngh the windows, doors, or other
openings. It is facilitated hy the natural tendency of gases
to mix with cach other, by wind and by heat.  The follow-
ing are some of the ways in which ventilation is effected.

By Diffusion. Just as smoke from a chimney or a pipe
mixes with the air and gradually disappears, or as coal gas
mives with the ar in rooms, so does the impure air of
roos tend to escape and mix with the fresh outside air!
The fresh outside air similarly tends to enter the room and
mix with the impure air.  This §s known as the “diffusion
of gases.”  Fire-places in cold countries help djtfusion con-
siderably. The heated impure air is drawn in the direction
of the fire-place, rushes up the chimney, ands its plago is
taken by the cold ,pure air from the outside. (ias flames,
enclosgd in glass globes, open at the hottom] and placed
near openings  communicating with the outside air, are
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sometimes used for ventilating purposes.  They create a
dranght in the same way as fires do, and thus get rid of
shge of the impurities af the air. 1t is not desirable during
cold weather or in cold climates, that one large opening
only should be used for ventilation purposes.  This method
of ventilatingd may cause cold draughts and give rise to
*hills, Several small openings are better. This not only
.um(ls dranghts, but tlu- impurities of the air in every put
of the room are thus more casily got rid of altogether or
more evenly diluted.  European hnusos, on account of the
eolder climate, are constructed in an entively different way
from housesyin Tndia, and the system of ventilation also
differs very much.  Valves in the walls near the ceiling are
sometimes used for ventilating houses in European countrigs.
They act very much Like the jhilmils of the doors and
\\111(]()\\'~= of houses in India, which not only keep out the
glare of the sun, and the rain, but h(-lp to keep the room
cool, and allow the free entrance of air.
ont.llutmg tubes are also used in l‘,nrn|x-.m houses.  The
air is admitted through an opening in the wall near the
floor, and carried up the inside of the wall to a height of 6
or 8 feet.  The placing high up in the wall of bricks with
conieal passages through them is another method which is
sometimes employed.  The hot impure air being lighter
than cold air rises and is allowed to escape hy other
dpenings placed near the ceiling, »
Figs. 26 and 27 show clearly some of the methods of
ventilation just described. oIn cold conntries the combined
arca of all the ventilating apertures should he about
24 squave inches for cach person.  In the plains of India
much more nay be allowed without any risk of cold heing
,cuugﬂt from dughts. In fact slecping rooms have in
many instancds as much door and window space ax walls,
and for many months in the year are kept open all night
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long in order to encourage free movement of the air.  Pup-
kahs and electric fans are used during the hot weather for
the purpose of keeping the air in motion, and thereby cause
an indraught of air from the outside.  The impurities of
the air are also thus got rid of to some extent.  The air of
rooms at such times of the year is cooler than the air
outside. The outside hot air does not tend, however, to
rush into the rooms and mix with the cold air, as cold air

i 260 VENPILATION BY Glogs, Fi. 27 —a,  Shernugham
G Liant an At Naaer valve; b, Ellmons brichs: e
Tobin's tube,

tends to rush into a hot room and mix with the hot air in
it. ¢ This has heen explained hefore. It is for this reasoa
that the ventilating space of Indian houses needs to be so
great, that rooms have to he so.large and ceilings so high.
In the huts of the poor and ignorant natives of India there
is, as a rule, no outlet of any kind for the air, avhtich,is
vitiated by the smoke from fives, in addition o human, and
animal impurities, exeopt through small crazks in the walls, ,
chinks in doors, through the thateh, or betwevn the tiles of
roofs.  The houses of the wellto<lo are, as a rule, provided
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Rith sufficient means for permitting foul air to escape.
Wnfortunately, howevey, they are often not made use of.
It %5 most necessary that provizion should he made for
the ventilation of staircases into which foul air from all the
adjoining rovms finds its way. .An opening made in the
aroof will serve this purpose, but arangemgts must he
" made* to keep out the rain.  No howse, the staivease of
whigh” is not properdy ventilated, can be healthy.  Well
ventilated stadeases help to remove the impurities of the
Air of adjoining rooms.

Fans driven hy steam, or otherwise, are often used for
ventilating The "hetween decks of passenger ships, engine
rooms, large public schools, mills, and other similar build-
ings. They do so cither by supplying fresh air or By
forcibly withdrawing the impurities in the air.  Most good
is effetted by the latter method.  "The former causes strong
draughts, and all the foul air is not purified.

Cehtral air shafts in which fires are kept burning to
create an upward draught are also sometimes used for
ventilating purposes. Coal mines are ventilated in this
way. Compressed air has also heen used.

Wind. Wind helps considerably in the ventilation of
buildings hy foreibly removing the impurities of the air.

Rain. The purity and freshness of the air after a heavy
and continuous shower of rain are due to the fact that the
dust and other impurities have heen washed out of it fhto

» the s0il or water channels.

Green Plants. (ireen pla.mt,s under the influence of the
sun sorays sfflit up carbonic acid into two elements, carbon
and  oxygen. | They use the carhon for their nutrition and
gro\ﬂ,h and set, the ox vgen free.  They are, therefore, Wlso
"useful as purifying agents.

Amount of Fresh Air needed for Ventlla.tmg *Pur-
poses. ' The cubic capacity of a room i caleulated by
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multiplying the length, breadth, and height togethet.

Each person should, if possible, have a cubic space measur-
ing 1000 feet. A room 10 feet luntr. 10 feet wide, and*10
foet high would give this amount of cubic space. The air
in such a room should be changed three timeg howly. In
other words, 3000 cubic feet of air must be supplied hourly.
to prevent the carbonic acid gas and other imperities
accumulating to a dangerous extent.  In calculating the
-cubic capacity of a room, the space occupied by furniture
should be deducted. A room which affords less than 300
cnbic fect of spuce to each individual is overcrowded.
Some few years ago the writer inspected and’submitted a
report on a room in Caleutta, the cubic capacity of which
whs 540 feet.  This room was oceupied hy R persons,
affording each person only 70 cubie feet of space.  There
in a case on record, however, where a room in Leteester,
in  England, contained 6 persons with only 51 cubic
feet of air space cach, and with three gaslights buming
(Reynolds).

The superficial area, or the floor space, allowed to cach
person should not bhe less, if possible, than 80 or 90 square
feot.  This is calenlated hy length and breadth measure-
ments.  Much  greater cubic space and  floor area are
required in hospitals.  Where it is not possible to give so
much, as, for example, in schoolrooms, mosques, templey,
chilrches, theatres, buildings for public meetings, and all
places in which unhealthy occupations are curried on, hut
which are not continnously occupied, such as printing
prosses, shops, godowns, and mills, the very* best means
of ventilation should he providel. The hest tost l,lf tlic
imprarity of air is smell. - The amount of fi (‘Nh ar .uln'.lltud
into a room or hililding should always be sulﬁcmnt to pre-
vent “the smallest trace of smell heing peveeptible on
entering them from the fresh air outside. '
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» Concluding Remarks on Ventilation. Doors, windows,
and other openings should he kept open as much
as possible day and night.  Fresh air is especially needed
during  sickness,  The practice of shutting up doors
and windows during sickness in Indian families is very
Lommon” and - exceedingly dangerous.  The evil is often

« incregped by the smoke arising from burning logs of womd
and lamps, for whichy as has been already stated, there is
no daeape, and by the foul matter from the lungs and bodies
of the large number of relatives and friends attending the
Sick.

WATER. .

The Composition of Water. Water is composed of
two ggses, namely hydrogen and oxygen.  These two
gases are not mechanically mixed in forming water ax
are the nitrogen and oxygen of which air is composed,
They combine chemically to form water in the sune way
ax carbonie acid combines with the lime in lime water to
form a chalky compoumd which is neither the one nor
the other, hut a new and solid substunce composed of
hoth.  Water is for this reason known as a chemical
compound.  When made slightly acid, water can he split
up into hydrogen and oaygen hy the nse of electricity ;
ahd, on the other hand, the two gases may he madeeto
combine to form water.

Water may exist in the fom of cither a gas, a liquid, or
a solid. Stgam, mist, clouds, dew, rain, snow, hailstones,
and ic'e #re all forms of water.

Thag' Use, Jf Water. Water is roquired for the sus-
stenance and growth of all animals ard plants. Without
water life cm’u'(l not exist. Three-fourths of the weight of
our hodiss consist of water, part of which is got from the
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food we cat. Some vegetables, such as turnips and pota
toes, consist almost entively of water.  The greater portmn,
however, is taken into our systems in drinking water, #eu,
and other liguids,

Effects of the Scarcity of Water. W 1thuut water
the crops wonld wither and die, food would heconfe searee
and dear, and famine, sickness, and death would onsue
Wells and tanks are sometimes the only source of watel
ssupply for the crops when the rains fail. Thg water drawn
from theso sources is allowed to flow into the ficlds or
gardens through shallow swrface drains or channels, and
in this way the crops are kept alive. This wiperation is
called irrigation, and may be scen on a small scale in
afmost any Indian village at certain seasons of the year.
Irrigation on a much more extensive scale, however, is
carried on by the Government in those parts ¢of the
country in which the rainfall is scanty or where the
rains often fail altogether. Many thousands of miles of
canals have been made for this purpose.  In the year 1898
no less than 46,000,000 acres, or ncarly 72,000 square
miles of land, which would otherwise have remained dry
and barren jungle, were by means of irvigation with water
obtained from tanks, wells, and canals, yielding rich har-
vests of grain and other produce for human use. More-
over, $,000,000 more acres, chiefly in the Punjab and Sindh,
were at that time about to be hrought under cultivation fn
the same way. It will thus be seen that water i3 of the
greatest value to the growth of the crops.  Water is of no
less value, however, for the growth and health of our
bodies.  Without it our kidneys and other organs “cou'd
notsporform their natural functions ; our kil yould, e case
to dct, and hecome dirty and diseased. * We should be.
unabfo to wash our clothes, keep our houses clean, or
cook our food. Drains would become stagnant and the
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alr would be poisoned with foul gases. Sickness would
break out, and we should all soon die.

(uantity of Water required. In European  honses
hetween 20 and 25 gallons of water are required daily per
individugl for«drinking, cooking, washing cooking utensils,
washing clothes, bathing, and other houschald purposes.

* Besiidos this, in large commercial towns, a supply is needed
for carrying on trade, or kecping sewers and drains clean,
for watering streets, and other purposes.  Ahout 30 gallons
are considered sufficient for all purposes.  In towns in India
a smaller supply has been found sufficient.

NOURCES OF WATER SUPPLY. .

Springs. Water is sometimes obtained from  great
depthsein the ground through springs.  Hollow tubes
are sometimes sunk in the ground to great depths in

» Fi¢ 28, —Novreks or WATLR NereLy, »

prder to obtain a supply of water, the water in such cases
heing raised by pumping.  These are known as tube-wells.
Water, obtained from this source isx the best and safest for
dn‘nkilu.';"pur]mscs. Springs and tube-wells should, how-
ever, e carofully protected against pollution. .

' Deep Wells, "Wells over 50 feet in depth are some-
times, though: not «uite correctly, described as deep wells.
It is moré correct to wegard as deep wells only such wells
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as are sunk through the swrface sol and through an under-
lying impervious stratum into a. deeper water-heaging
one (Willoughhy). Deep wells in some cases do not exceed
20 feet in depth. Water from this source is, as a rule,
also good and safe to use. C

Artesian “Wells (Fig. 28), are made hy horing, and'
extend to a great depth at times through variois im-
permeable strata hefore water is reached.  The water

“sometimes  escapes from  them  like the ‘water from a
fountain, owing to the great pressure to which it is
subjected. .

Surface Wells. Wells which are less than 50 feet in

depth, and are not of the character above deseribed, are
sometimes ealled surface wells.  Sweface wells are some-
times mere hollows in the ground.  They obtain  their
water supply from the surface soil, and are therefore very
easily polluted by dirty water and other filthy Houids, and
should not be used.  These wells may be comparatively
deep, and yet be surface wells in the true sense of the
term.
- Tanks. The water of tanks is often used for drinking
and other domestic purposes.  Unless specially set apart
for human use and carefully watched, which is not casy,
water from tanks is exeeedingly unsafe to use, hecause they
are as a rule very hudly polluted owing to the dirty habits
of the people who use them and by animals,

Hills and Lakes. Water from hills and lakes situated
far away foom human dwellings, in places where the land
is not cultivated or used for grazing cattle, and where thepe
i3 htt,l(. or no decaying animal or vegetable refuse, 1‘ god
and’ wholesome. . Many large towns obtain their water
supply from such sources.  Bombay and: Madras, for
example, obtain their water supply from  distant  hills.
Loch Katrine, a lake situated at a distance of over 30 miles
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fyom Glasgow, a town as largo in size and almost as large
in population as Culcutta, is the principal source of the
waser supply of that gfeat city.

Rain Water. Rain water collected and stored in large
cisterns underground is sometimes the only source of the
water stpply.  In large manufacturing and dirty towns
rain water is rendered unsafe for uso by the gases and
other impurities contgined in the air. In country districts
whero the air js pure rain water may he safely used, and is,
much softer and hetter fitted for general use than water
*obtained from most other sources.

Sea Water. Jt now and again happens that the supply
of drinking water, carried in the large iron tanks with
which all steamers and ships are fitted, is exhausted bofore
the place of destination is reached. TIn those circumstances
the crow and passengers have to fall hack upon the use of
sea water which is freed from its salt and other impurities,
which make it unfit for use, hy hoiling it in specially con-
structed hoilers and collecting the steam in sepurate
chamhers or condensers, where it forms water on cooling.
This process is known as “distillation,” and the water thus
ohtained is called “distilled water.”

Rivers. Many large citics obtain their entire water
supply from rivers.  London, for example, is supplied
chiefly from the River Thames and Calcutta from the
Hughli river. Many lakhs of rupees are spent yearlyw in
the collection and purification of water obtained from this
source. The water befores use is purified by passing it
through filtgring beds made of stone, bricks, or other
materiall of different sizes, and sand of coarse and fine
quality, which must he thoronghly cleaned hefore hging
used.  After buing thus purified it i3 eonveyed in large
nnderground pipes or mains and distributed throughont the
city hy weans of smpller branch pipes made of galvanised
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or wrought iron or lead. These pipes should he so care
fully constructed that foul gases or liquids and other
impure matter may not be able to find their way into
the water supply through cracks and other defects  Severe
outbreaks of disease have often heen caused in this way.
Water sometimes acts on lead and dissolves it One-sixtieth
purt of a gl'ﬂ.il.l of lead in a gallon of water will eause colicky
pains in the belly and other symptoms of lead poisoning.
. The water thus purified is often conveved into ‘the
houses of those who can afford o pay for it. The
poor have it at their doors, and a liberal supply can be
drawn from the stand pipes by merely trrning a tap or
handle, or in some cases hy pressing a knob.  Dirty tanks
aned wells are no longer required in such cities, and the few
that are not fillel up are now-a-days used chiefly for
supplying water for washing floors and as a precaution
against fire.  People who use propervly filtered water only
live cleaner and healthier lives than those who, either of
their own choice or hecause there is no other supply avail-
able, continue to use the water of tanks and wells.  Nince
the introduction of the tiltered water supply into Caleutta
the deaths from cholera and other water-horne disenses
have heen very considerably reduced in number.  The
same freedom from sueh diseases is enjoyed in other towns
with a good supply of filtered water.

8

HOW WATER IS POLLUTED.

Pollution of Wells. The well may be a shallow one.
Tt may be dug in a loose and porogs or soft and santly'soil
throngh which impure liquids casily percolite.  Either
there may he no “nasonry walls, or the walls, if any exist,
may b2 broken and out of repair generally. The mouth of
the well may be below the level of the surfuce of the ground.
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It may he situated near a dirty drain, or a hadly con-
structed and unclean latrine, cesspool stable, or cattleshed.
Buffuloes, cows, and other animals may be tied up too close
toit. The washings of the street, lntrines, and foul contents
of drains, and the discharges of animals can thus easily find
their way ipto wells such as those which have heen
deseribed above.  There are other ways, however, in which
wells are often polluted. If the wellds not covered, straw,
leaves, and dust may he blown into it. The water ma.y he
defiled by birds, which often build their nests in wells. It
is & common practice in India, too, for people to wash their
dirty clothes and hathe themselves whilé stinding over
wells, and dirty vessels and dirty ropes are often used for
tite purpose of drawing water. Moreover, it often happens
that wells are not cleaned out for years at a time. Mud,
broken pots, picces of rope, and other refuse in conse¢uence
colleet at the hotton, and sooner or later stop the spring
from which the water flows. No fresh water can get into
the well, and that which it already contains soon hecomes
unfit for use. These, thon, are some of the ways, all of
which the writer has seen, in which the water supply of
wells may be polluted and rendered unsafe for human
use.

Pollution of Tanks. Tanks are, as a rule, more
polluted than wells. Ignorant and dirty people oftep
build their latrines near them, or the margins of the tanks
may be used instead of latrines, with obvious results when a
shower of rain falls. The liquid refuse from latrines, cattle-
sheds, and similar places, and the foul contencs of drains
are often allowed to flow into tanks. Dhobies nox un-
frequently ply their trade in them, and they ate in hmny
cases resorted to ‘hy thousands of people dally for bathing
purpdses. Further, heggars and others with ull kinds of
loathsome discases are often to be seen using the water of
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tanks for washing their sores and the rags with which they
are dressed.

Pollution of Rivers.” Besides heing polluted in the same
wuy as tanks, rivers are still further defiled hy the highly
ob]ectmnahle and dangerous custom of throwing the bodies
, or the ashes of dead persons and the carcases of animals into
them, The liguid refuse of factories and mills is often dis-
posed of by allowing it to run into rivers, while the whole
of the sewage,of large towns is often got rid of in this way.,
Rivers are also polluted by refuse being thrown into them
*from steamers and ships, and by the dirty and carcless
habits of hoatmen. The night soil of villages is often
collected and thrown into rivers. The result of all this
sinning against the laws of health is the frequent outbreak
of epidemic diseases of the most virulent kind.

Impurities in Water (Fig. 30). When water is allowed
to stand in a glass tube particles of sand, mud, or other solid
bodias which it may contain will sink to tho hottom. The
eye may he able to tell what these particles are. The most
dangerous impurities in water, however, such as the germs
of cholera and other diseases, are so vory small that they
can be seen only under certain conditions and often with
great difficulty, with the help of a very powerful magnify-
ing instrument called a microscope. The eggs of worms
;.md the young of mosquitoes may also he found in water,
and these may give rise to disease in people who drivk it.
Worms are often cansed in thik way. Malarial fever, which
causes 8o many deaths yeaMy, may possibly be due in many
cuses to the use of water (,ont.u.mmg the parasites which
Eause. that dlseusc Recént discoverics, however, show that
the bites of mosqulwes of a certain kind (anopheles) are the
most commgp ause of malarial fever.® Elephantiasis, a
dliscase in which the legs, arms, and other parts of the body
become enormously enlarged, and which is so common in
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many parts of India, for example, Orissa, is another discasy
which it is supposed may he cuusgd by water rendered
impure hy mosquitors. Reeent investigations have shown

Fia, 30, —MI1cRro * VIEW oF SoME DROPS oF WATER TAKEN FROX
A Lonnov CIsrE.N.

that -this disease may also be caused directly by the hites
of thosc insects. Cholera, dysentery, diarrhoa, and enteric
fover are other wellknown discases which may ho caused
by impuritics in water.
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* A few Special Observations on the Impurity of Water.
Jf on placing a drop of water from a well under a
mitroscope fragments ‘of cotton or portions of the human
body are found, the only conclusion to be drawn is that the
well is bcm;.,‘ polluted by houschold impurities, the water is
Junfit for use, and that the well should he ahauulonod at
. once, When many people or several membets of a family,
living in the same yillago, strect, or house, are attacked
with cholera gt or about the same time, the well, tank, or,
other sonvee of water supply is most like to he the cause of
*the outhreak. In such cases the water on inspection may
be clear, taste well, appear to be pure and wholesome, and
he well liked by those who drink it. It should be noted,
however, that water of this kind may be very hadly polluted
with discase germs, and therefore most dangerous to health
if usesl.

How we can tell when Water is Polluted. The hest
test ds the health of those who drink it. I there is no
sickness in the form of malarial fever, with enlarged spleens,
cholera, and so forth, the water may be regarded as safe
and fit for use.  If, however, sickuess breaks out the water
supply should immediately veceive attention.  In large
cities, such as Caleutta, the water is examined weekly to
ascertain the degree of purity or impurity of the supply.
Wherever possible this should be done, as prevention of
iscase is bettor than cure.  The examination of wateranay
he divided into three parts, namely: (1) Physical, (2)
chemical, and (3) bacteriobgical,

Physxcl.l- Examination of Water. In this cxamina-
tion’ thc colour, clearness, sediment, smell, lustre, and taste
have to be tluted.  Good water hns always a bluish calour.
Groyish water hay be good also.  Greenish waters are not
necessarily ,bad.  Yellow and brown waters are always
mnsafer to use.  Water should be clear and free from
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deposit. It may, however, as has heen already stateq,
contain sand or other mineral matter, which gives it =
yellow colour, and yet he perfectly safe.  Good drinking
water should be free from smell.  Smell can he casily de-
tected by heating the water and inhaling the steamn that rises
from it. [Pure water should he neither hitter, sweet, sult,
nor sour. It should be practically tasteless. .
Chemical Examination of Water This examination
« enables us to ascertain, amongst other things: the extent to
which any given sample of water is polluted with organie,
matter of human, animal, and vegetable origin, and the
degree of softness or hardness of watei. "A chemicul
examination can he made and the results understood only
by persons who have acquired a thorough knowledge of
chemistry after long and diligent study. The results of a
chemical examination may show the water to he appacently
of good quality, and yet it may contain the germs of the
most fatal forms of epidemic disease, the presence of which
can he detected only with the help of the microscope.
Bacteriological Examination of Water. The presence
of fibres of cotton, wool, and such like ohjeets can usually
he casily detected, but can sometimes he brought into
view only hy the use of staining reagents. Mr. Hankin
thus deseribes the method of counting the number of
germs or microbes in water: “The method of counting
them depends on the fact that microbes whose presence in
water we have to deal with can only grow in meat jelly.
A small quantity of water to be tested is added and mixed
with some melted meat jelly. The jelly is allowed to cool.
Twenty-four hours later the jelly, which previously had heen
perfectly transparent, will be seen to contain numerous vhite
or yellow spots. 'The reason for this change is as follows:
Whenthe jelly hecame solid each microbe was Sxed at one
point or other in the jelly, presumably separate from its
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neighbours.  Each microbe hegan to grow and reproduce,

Joach parent microbe and the daughter microhes necessarily

rethain together, as they canmot move through the jelly.

They thus form a small colony, which as time goes on
hecomes so Jarge as to he visible to the naked eve,

.(wm,mﬁy these colonies are as large as small pinhewds,
and awe as visible in the jelly as the small spots mentioned

aho\e- By counting the colonies we obviously arrive at
the mumiber ofsmicrobes present in the water added.  If thes
hulk of this water is knuwn, we can caleulate how many
"microbes were present.”  This is called a hacteriological
examinatiof, ikl can he performed only hy an expert in
such matters,

How to Prevent the Pollution of Water. Lf wells
are used they should be as deep as possible.  The walls
shoul} he made of thick stone, bricks, or other similar hard
material.  The walls should be set in cement, and should
extertd two or three feet ahove the level of the ground,
forming a parapet.  There should he no eracks in the walls,
When the walls hegin to sink, or otherwise get out. of order,
they should be repaived at once. The ground round the
well should he paved with stone slabs or bricks on edge, set
in cement, and the pavement shonld have a slope, 3 or ¢
feet in width, to allow the spill water to vun off. A small
rain should be constructed round this payement to catch
the splll water, which should run into a branch drain flom
the main drain surrounding the pavement, and thus be con-
veyed to a safe distance from the well. This will prevent
it sogking iAto the ground and getting back into the well.
'fh(, mnuth pf the wcll should he covered, leaving an
oponfng large cnough to admit a hycket. A small Yrap
door with hmgeu should be provided with which to cover
the opening after drawing water from the well. * This
will help to keep oat birds, dust, leuves, straw, and other
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impurities. An iron bucket with a chain running over a
pulley should he attached to each well, and the use of this
hucket only for drawing water should be insisted wpon.
This will prevent the use of dirty vessels and ropes.  The
use of pumps would he hetver still (Fig. 31). When it is
possiblé to have repairs exceuted without "rcut delay, if,
they get out of order, pumps are the very l)(-st, megns of .
keeping wells elean, and should he used in every town and
village where there is no filtered water sugply. Bathing
and washing of clothes and cooking vessels near wells
should be prohibited.  Wells should he periodically cleaned’
out. Lastly, but not least, every town aml v#iage should
be kept thoroughly clean.  No kind of offensive matter
should he allowed to remain either in the streets, around
hman dwellings, or elsewhere, because  sooner or later
it will got driedd up by the sun, converted inta dust,
blown about in the air, and ultimately find its way into
the water supply.  When tanks are the chief or only source
of supply of drinking water to a community they should he
reserved for that purpose only.  They should be as deep as
possible, so that the water may be kept cool and every pre-
caution taken to keep them from being polluted.

How to Purify Water. It has heen alveady observed
that water from springs, deep wells, certain hilly districts
and lukes, rain water, pipe water supplied by municipalities
aret as a rule, reliable and safe to use for all domestfe
purposes.  If there is any doubt, however, as to the purity
of water, steps should bhe takdn to punfy it.  There are
several ways in which water may be purified. «

Distillation. This was describid when dealing W ldl st
water, under the heading * Sources of Water ’ﬂupply

Boiling. Boilifig for ten minutes will® destroy almost ¢
every known form of discase germs which \mtm' may con-
tain. Repeated boilings will make the most impure water
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perfectly sufe to drink. When water has heen hoiled it
must not he allowed to stand unused too long, and must he
protected aguinst the entrance of dust and other impurities.
This can hest be done hy keeping it in stoppered hottles.
Water which has been hoiled is not so palatabls as unboiled
water. It iy, however, safe, which is much better. Tne
order to make water which has been hoiled more palatable ©
it is often recommended that it should be well shaken, so
«as to mix it with the air. This, howevem renders the
wator liable to pollution by disease germs, and should,
therefore he avoided.

The Use of Chemical Substances. .Alufh féars muddy
water by carrying the mud and other suspended matters to
vite bottom of the vessel containing the water. Alum is
even believed to he able to kill or prevent the growth
of germs.  Nix grains of alum to a gallon of water are
sufficient.  Permanganate of potassium is, however, the
best of all chemical substances. Its use is helieved hy
somo people to be the best means of cleansing the water of
wells which are helieved to he infected with cholera germs.
Me. Hankin, who has given the question a great deal of
attention in his pamphlet on the cause and prevention of
cholera gives the following directions for the treatment
of wolls with this suhstance :

“Care should be taken to explain to the villagers thyt
permanganate is a salt-like substance in whose preparation
only mineral substances are employed, and therefore its use
ought not. to Ve ohjected to hy the strictest Hindu.

“The villagers should he warned against the danger of
drinking any water except that from treated wells. It
shotld also he explained that the permanganaie is hot a
medlcmc for patients, but merely a means of cleunsmg
water!

“Put two ounces of permanganate in the solid state into
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a dol or hucket that has heen filled with water from the
Jvell about to be treated. Ntir it up and pour the red
solfition thus produced into the well, leaving the portion of
permanganate that is not yet dissolved at the hottom of the
dol. I.m\ol the dol into the well, draw it up, pour hack
Jhe water as before. Ilepeat the provess till all the per-
mangsnate has been dissolved.  After half an hour draw
up some of the water and examine it. If a red colonr is
still'present enpugh has been added.  If the red colour has
(hsappeared then more permanganate should be added to
“the water in the well. In all cases enough permanganate
shonld be added to produce a faint red colour lasting 24
hours.

“If the water in the well is bad, more permanganate will
be necessary. In such a case it will be found that the
strong: red colour at first produced slowly changes to
brown, and then fades away. This is hecanse perman-
ganate and dirt destroy one another. Therefore, more
permanganate must be added in order to produce a lasting
colour, If the water in the well is clean a smaller quantity
of permanganate will be found to be sufticient.  From one
to eight ounces of solid permanganate will be found to he
sufficient for ordinary wells. If possible the permanganate
should bhe added at night in order to leave the wells
un(llstmhcd as long ax ]msxhlo The water will he fit
to drink on the following morning. If at this time ‘the
,water has the red colour it will have a slightly nupleasant
taste, but it is perfectly hfimless. 1f the inhabitants do
not l}ke thestaste, they should he instructed to pump out
the wqtor untll the colour vanishes. Always care should he
takek to treal w 1th permanganate all the wells in the phee,
not only thosp ‘ised for drinking, but alfo those used for
washing pumposes. The village police may he employYed to
show the operatorsthe positions of the different wells.
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After, but uot hefore, these wells have heen found and
treated, search should be made for a well near the police
station that the police will have forgotten to show. This well
or any other suitable wells should be treated with a double
(uantity of permangunate. Bhisties may then he omp]oycd
to pump out its water until the colour has nearly vanished,
"Tho inhubitants should be advised only to use this well lllltll
the following morning, when the wager of the other: wells
will be fit to drink.  The well thus selected, for immediate
use may afterwards he further treated with permanganate.

“ Usually water is stored in the houses in ghurrahs for
washing and other purposes.  This should de poured away,
and, if possible, the inhabitants should he persuaded to wash
their lolus and other vessels with water containing per-
manganate.  Unless this be done, isolated cases of cholera
are likely to oceur even four or five days after the treat-
ment of the wells.”

Filtration. The purification of water hy means of diltra-
tion is safe only in the hands of persons who possess an
intelligent knowledge of the construction of filters, how
they act, how they should he used, and how they may he
kept in safe working order.  The great majority of people
know nothing ahout them, and hence the use of filters for
domestic purposes is often fraught with the greatest risk to
health, The writer had aceasion not long ago to inquire
inty an outhreak of enteric fever on a steamer in the pott
of Caleutta, which was shown hy a skilled bacteriologist to
be due to the use of water from & small domestic filter, which
was highly polluted. No less than cighteen persons were
attucked with the disease. Charéval and sand are uscd in
that well-known simple and cheap Indian filtér,, whick' con-
sists of three earthenware vessels (ghurrahk), arranged one*
abové the other in a wooden frame.

The purification of water hy filtration, thmug,h sand,
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depends upon the presence of numerous small living vege-
Ltable bodies, which form a slime upon the surface.  Sooner
or fater the slime hecdmes so compact as to prevent the
water passing through. When this happens some of it has
to he ser lpml oft.  When new sand is used the water which
passes through it is not safe to use until this la)m of slime
o has fopmed.  Twenty-four to forty-cight hours are generally
sutlicient for this purpose.  Thorough cleansing uf the sand
hefore use, however, will make it fairly safe even hefore the
slime has formed.  In Germany the filtered water is not
ferved out from a newly made filter-hed, hut returned to
the settling®anls until a fresh growth has formed, and the
bucteria reduced to 50 per cubic centim. (Willoughby).

The use of the ordinary cheap domestic filters, now
deseribed, and those most generally to be found in house-
holds, whould be abandoned. It would be far better to get
rid of solid particles of matter, and then merely hoil the
waten  If, however, domestic filters are used at all, the
“asteur-Chamberland  or the Berkefeld  filter shoukd be
preferved.  The filtering material in ench of those filters
consists of hollow cylinders or candles elosed at one end,
and having at the other fine carthenware or metal eaps,
through w lm.h the filtered water passes.  The candles of
the Pasteur-Chamberland filter are made of porcelain, a
very fine form of carthenware, and ashestos, which is a
mineral fibrous substance. The candles of the Berkefeld
Jilter, on the other hand, are made up of compressed and
haked carth, consisting chiéfly of the bard flinty skeletons
of mhmtusmaﬂv small organisms called diastoms.  They
Ive hc*n deseribed hy the Berkefeld Filter Company as
l)omgclmrdly farger than the hacteria which they are moant

*to catch. The Berkefeld filters give a flowsof water through
the candles five to ten times as rapid as the Pasteur-($ham-
berland,’ the reason,assigned heing that the candles are
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porous to the highest degree. The Berkefeld Filter Com-
pany observe that in this large supply of perfectly pure
water, together with its absolute cottainty of retaining*on
its surface all disease germs, rests the great practical value
of the Berkefeld filter to the public. )

The main objections which have heen stated against the,
use of the Berkefeld filter are, that the candles ave easily
broken and their replwement is expensive, and that they
require to he hoiled every day or two to he made quite
safe for use. On the other hand, it is stated that the
Pasteur-Chamberland filter is difticult to break, and may
last, with care, for months at a time.  Itais also casy to
clean, and, as the British Medical Journal ohserves, the
application of the Pasteur germ filter for water for some
years in 200,000 quarters of the French Army has shown
that it is cffectual in preventing cpidemics of cholera,
typhoid fever, diarrhwen, and similar diseases. Drs. Nims
Woodhead and Woad, in their report upon filters published
in the Brifish Medical Journal of December, 1894, say :

“The Pastenr filter does prevent the communication of
water-horne diseases, as is claimed by the vendors.  Almost
all other filters may materially increase the risk of acquir-
ing infections disease, and are to be looked upon as ah
unmitigated evil.”

The Lancet hax also observed that the purifying efticiency
of the Pasteur-Chamberland tube is also attested hy practe
cal experience, and that the use of the Pasteur filter is a
real preventive of water-borne disense.  On the whole, the
bulk of the evidence regurding the respective merits of
the two forms of filter above deséribed is in favour of the
Pasteur- Chamberland.  These filters may ne. made” of
earthenware, stoneware, or enamelled iron, and may he
eithervplain or decorated.  They are made in many differ-
ont formy, of diferent sizes, and to serve various purposes.
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They may he so small as to he casily carried in the pocket, or
large enough to supply water to an entire village or town.
"They may beattached tfmunicipal water service pipes, or used
for sterilising liquids of all kinds, including even beef-tea.
Gtreat care should be taken to avoid the use of hroken candles.
, How to Clean the Candles. They may he rubbed with
» & piecg of clean rough cloth or with a brush. *They should
then he hoiled for an hour, or they may be passed through
the flame of g spirit lamp or haked in front of a hot fire.
ireat care should he taken in replacing the candles after
“cleaning them, otherwise they will allow the water to pass
through unteltersd.

FOOD AND DIET. :

Evepy act which we perform is accompanied by loss of
body tissue. The food which we eat replaces this loss, pro-
duces, warmth, and supplies the power to do work.

Composition of Food. Food may be cither liguid or
solid in form. Whatever its form, a good nourishing diet
must contain a certain quantity of water, albumen, carho-
hydrates, fats, and salts.

Water. ‘The greater portion of solid food consists of
water.  Potatoes, for example, contain 75 per cent. of water.
In addition to the water contained in our food, four pints
oP more of drinking water are required daily to keep uj in
good health.  In hot countries very much more is required
to make up for the great loss of fluid through the skin,

Albumen., The white of an egg consists chiefly of this
smbstande ; so also does the curd of milk. 1t is also found
in 1agscle gnfl in blood, and in peas, beans, dhal, and all
cerculs, such as® wheat, oats, and ricd. Foods containing
ulhuren arg ‘called albuminates or nitrogenous foods, be-
cause they contain njtrogen, which is not found in any other



66 MANUAL OF HYGIENE.

class of food. Albuminous food is used chiefly for the repair
of the tissues of the body, growth, and giving strength.
Albuminates are sometimes called flesh formers or proteds.

Carbo-hydrates contain carbon, hydrogen, and oxygen.
They do not contain any nitrogen, and are sometimes for
this reason called non-nitrogenous foods. Ntaréhes and
sugar helong to this group. Rice, sugo, potatoes, grrow-
root, wheat, millets, Indian corn, cane,sugar, and bheet; sugar
ure the hest known examples.  Rice contu.iqg no less vhan
83 per cent. of carbo-hydratos.  Starchy food of this kind
is converted into a form of sugar called grape sugar, through
the action of the saliva, which continues for & short time
after the food has passed into the stomach.  Food of this
kind should he well chewed and mixed with the saliva hefore
being swallowed. Infants under six months old cannot
digest starchy food, becuuse no suitable ferment is formed
in the digestive system until the age of nearly one year.
Heat and energy are obtuined from carbo-hydrates.  Fat is
said to he formed, but this is now regurded as doubtful.

Fat. Butter and oil, such ax mustard and eocoa nut oil,
are the hest known forms of fat.  The fatty covering under
the skin and the fat deposited elsewhere in our bodies is
got to some extent, probably, from the starchy and fatty
foods we eat. Albuminous foods, however, it hax heen
contended hy some writers are the chicf source of the fat
stoved up in the body. Fats taken as food produce twiée
as much heat as carbo-hydrates, and are therefore extremely
useful in cold climates. They also help to strengthen the
body. The digestion of albumen is very much helped by
the presence of fat. The white of an egyg is thts more
easily digested when taken with butter. Cdd-liver ¢f: in
small doses is, for the same reason, given in such cases
where, the stomach is weak and digestion bad, Cod-liver
oil is, moreover, highly nutritious. . .
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Salts. A salt is a chemical substance formed hy the com-
Jination of an acid with a base. Common salt, which is a
confhination of sodium and chlorine, is the most wseful
and the most largely used salt and the best example Lime
salts are congumed to a large extent in India with pan.
$alts of different kinds are contained in varying amount in

*the vegetablos and fruits which we eat. Bones would
Iwco-me soft without them. The disease, known as rickets,
is due tp a defigiency of lime salts in food or water. It is
owing to an insufficient supply of iron salts, which are of
great benefit to the blood, that people sometimes look pale
and unhealthy. ¢ It was due to the want of vegetables,
which contain certain salts, that severe outbreaks of a
discase ealled scurvy were so common among sailors duritg
long sea voyages in past years. Lime juice, which con-
tains the necessary salts, is now carried in all ships as a
substitute for vegetables when they run short. Salts
are also required for the formation of the juices with
which our foud is digested. A diet, which consists
of 5 ounces of nitrogenons food, 15 ounces of carho-
hydrates, 3 ounces of fat, and 1 ounce of salts daily, is
the most perfect diet for a man doing an ordinary amount
of work. Some writers, however, would allow only 4
ounces of nitrogenous food, 8 ounces of carbo-hydrates, 2
ounces of fat, and one-half ounce of salts. It has heen
caleulated that if a hundred prisoners were fed on bread
yalone they would require daily 380} pounds to make up
the loss of carbon and nittbgen from their bodics. Three
hundyed and fifty-four pounds of flesh would be required if
ffosh alohe were given. If, however, hoth bread and meat
weréegivenp 2b0 pounds of hread and 60 pounds of neeat
‘would be suﬂigicl'lt.. The chicf thing to beat in mind is that it
is impossibleto remain in good health if an insufficient sapply
of any dne of the principul clements of food is consumed.
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DIFFERENT KINDS OF FOOD. "

Animal Food. Milk., Milk is one of the most valuable
articles-of food in hoth sickness and health. It is the best
food for infants, hecause it contains all the clements of 2
perfeet diet in the right proportion, and is easily digested.
Infanws should be fed solely on milks until they are ngarly
one year old.  Grown-up people may he kept alive by milk
during sickness for several weeks ag a time.  Several pints,
however, may he required daily in these cases. The
addition of a little sugar makes milk rhord suitable as
an article of diet.  The natural foad of infants is human
wilk.  Cow'’s milk, made as much like human milk as
possible, is, however, by dilution with water and the
addition of a little sngar, sometimes given to very young
children.  Asw’s milk, which more closely resembles human
milk than does that of the cow, is also of great use, but
expensive.  Older persons use cow’s milk a great deal. The
use of goat’s and buffalo’s milk is very common in India.

" Composition of Milk. All kinds of milk contain a
large amount of water, varying from 81 to 90 parts per 100
purts, and from 1 to 7 parts of fat, which forms the cream
when milk is allowed to stand.  There is more albumen
(from which the casein or curd is formed) than fut in milk.
Stfzar and salts are also contained in milk in small quantity.
Butter is mide from the fat of milk and cheese from the
albumen or curd. In making*cheese, however, the fat is
sometimes retuined.

Diseases caused by Milk. We already know that
cholera and other diseases are often caused by the addition
of polluted water to the milk. This practice is very
common. Pain, sickness, vomiting, and diarrhoea are often
caused by milk which has turned sour. European children
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who are brought up hottle-fed often suffer from symptoms
-of the kind because their hottles are not kept clean. Foed-
ing-hottles should not have tuhes hecause they cannot he
kept cloan. Consumption of the howels and scarlet fever
may alsg be saused by using infected milk.
« How to prevent Disease being conveyed through Milk.
*The milk of healthy cows only should be used. Water
shogld never he add®d excopt when necessary in the case
of infants and® sick persons. Milk vessels should not he
ovashed with dirty water. Boiling water only should he
used for this purpose. Cases of epidemic disease occurring
near dairies or® places in which milk is sold should he
immediately removed to some safe place for treatment.
Cows should not he milked by people with dirty hands.
Milk should always he hoiled before it is used.  Milk, as in
the cue of water, should not he kept standing too long
after it has heen hoiled. Tt should be coverad to keep out
dust, in which the germs of disease are, as we know, often
carried, and also to keep out flies which may infect it.
Bggs. Fggs also contain all the elements of a perfeet
foor.  They contain albumen and fat in lage amount.
The white of one egg is said to bo equal to three teaspoon-
fuls of a beef extract. Fresh eggs only should be used, as
stale eggs can be thoroughly poisonous.
JFlesh. Flesh is highly nutritious. 1t consists of water
75 per cent., albumen 20 per cent., and fat 5 per cent. °It,
vhowever, contains hardly any carbo-hydrates.  Beef, mutton,
fowls, and fish are the forms of animal fod chiefly used in
Indin. Peef'extracts are oxtensively used in cases of sickness.
They wre mergly stimulants, however.  Dr. Hutchison, a dis-
tinglﬂshe(l Swritqr on food, says that, g far as nutritioh is
concerned, one can prepare at home equally good beef juice
at much lest cost, in one instance at a 200th part of the
oxpense ?f the fashionable article. It is really pathetic,
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says Dr. Hutchison, to sce poor people in cases of illness
paying large sums for so very small a return. The great
majority of the natives of India are not flesh eaters. The
only real objection to the use of vegetables only is that the
stomach has to he distended to its utmost limjt threc times
daily in ordey to obtain enough nourishment for the system,
Dr. Hutchison maintains that the use of a strictly vegetable -
diet means a low standard of lifo, of anergy, and resistance
to discase. Much time and energy are, mereover, wasted
in digesting so much vegotable matter. The use of flesh
in too large amount causes gout and nervous ivritability.
The flesh of immature is not so nutritious as’that of full-
grown animals.

"Signs of Good Meat. The flesh and fat should he
fresh, firm, tender, of reddish colour, and healthy looking.
Wholesome meat shoukl not contain too much hlood. The
fat should he bloodless. Meat should he of the same quality
thronghout its entire substance. Softening, offensive smell,
and greenish discoloration indicate that meat is bad and
unfit for human use.

"Vegetable Foods. These have heen divided into six
classes :-—1st. Farinaceous foods or cereals, such as rice,
wheat, barloy, maize and millet. 2nd. Pulses, such as dhal,
peas, and beans.  3rd. Roots and tubers, such as potatoces,
bectroot, carrots, turnips, tapioca, arrowroot, and ground
nufs. 4th. Green vegetablos, such as spinach (sag), asparagus,
brinjals, caulifiower, and cabbages. 5th. Fruits, such as
oranges, grapes, mangocs, lemons, guavas, papiyas, and plan-
tains (Reynolds). 6th. Fungi, a class of food to which mush-
roomsbelong. Farinaccousfoods, and ricein particnlar, nulscs,
and" tubers are largely consumed by natives of India. ¢ Rico
and dhal form the sole articles of diet in numerous instances.’
The consumption of rice, ghee, and sweetmeats in large
quantity causes stoutness in persons of inactive habits.
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People who live chiefly on food of this kind are gencrally
.of poor physique, cannot exert themselves much without
getting exhausted and out of breath. Dhal, peas, heans,
and wheatflour made into chapatties should form a
portion of the dictary of rice caters, hecause rice contains
small quantities only of albumen and fat, whereas pulses
and swheatflour are rich in albumen, which is so
neeessary to the mamtenance of good health.  Chapatties
should .he made thin, so that they may bhe well cooked.
Stoutness and weight can he much reduced hy the use of
these articles of diet in the manner suggested. There are
various kindls of* dhal, of which urhur, mussoor, moong, and
gram dhal are perhaps the best known.  The last is the least
wholesome of these four kinds. Kasaree is another pulse in
common use, which, however, has a bad reputation. They
may Me taken instead of flesh. Fish may also be used to
supply some of the nitrogen required. Milk and oatmeal
portidge or wheatflour would enable us to perform hard
work for a long time.  Indian corn (maize) contains more
fat than oatmeal, and is perhaps for this reason a hetter
article of diet if well cooked.

Vegetables contain water, acids, and salts. They should
always be fresh and carefully washed, and they should
gonerally he well cookad.  Uncooked vegetables should he
very thoroughly cleaned hefore heng eaten, as they may
contain small worms, or the eggs of insects, or the getms
of discase of various kinds.

Fruit containg water, large amonnt, acids, and
salts, Sughr and oil are also contained in many kinds
i frwt.. l*.‘nut should mnever he eaten unless when
frosfs ripg, and clean.  Overripe, decaying, or wiripe
fruit causes discase of tho stomaoh anfl howels. Fruit
which has sheen preserved in tins may cause stmilar
svmptoms owing t¢ the presence of lead, tin, copper, or
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other substance absorbed hy the juee from the metal of
the can.

Preservation of Foods. Foud is sometimes preserved’hy
freczing, or by using currents of cold air, as in the case
of the carcases of cattle and sheep. Food may also he
preserved in ice.  Alcohol, vinegar, and other substunces
are often nsed for the purpose.  Beef for the use of sailors
is often preserved in brine. Drying is sometimes resorted
to, as in the case of fish, vegetables, and frnit.  Foods of
almoxt every deseription, such as milk, fish, fruit, and jams,
are also sometimes preserved in tins or hottles hermetically
sealed after all the air has been expelled by heat.  If gas
escapes when a tin is opened the contents arve bad.  Badly
poeserved foods are exceedingly dangerous to use.  They
give rise to symptoms of poisoning, which closely resemble
cholera.  This is known as ptomaine poisoning.

Adulteration of Food. Water may be added: to milk,
or the eream may he removed and flour or other sjmilar
starchy food added to give the milk a thick appearance,
or sugar or salt may be added.  Plantains and meat fat and
other substances are often added to hutter, ground maize
to flour, and sand to sugar.  Ghee is often adulterated
with ground-nut, cocoanut, or poppy oil. Arrowroot may
he mised with cocon and chocolate, or the starch granules
of potatoes, rice, sago, or tapioca may he used. Alum is
oftvn added to bread to give it a white appearance. Toua
leaves are sometimes mixed with other kinds of leaves or
with tea leas es which have alrewdy heen used.  These are a
few examples of the manner in which food supplies may he
adulterated.  The practice of adulterating food supplies *3
perkaps more common in India than in any other commtry
in the world. Cf all forms of adulteration that of milk
with polluted water is, perhaps, the most to he feared.

Cooking. Food is cooked to soften,it, to make it more



DIFFERENT KINDS OF FOOD. 73

attractive and more eaxily digestible, and thus fit it for
blm nourishment  of our hadies.  Cooking also  destroys
small parasitic and other animals, their cggs, and the
germs of disease. Cooking also enables certain kinds of
food, sych ag milk and meat, to be kept for u considerahle
Jongth of time without turning bad or hegcoming unfit
for vme.

Methods of Cookéng. Food may be boiled, steamed,
roasted, buked, fried, grilled, or braised. The method of»
, covking food should he varied as much as possible, other-
wise it will Jose its relish. Every attention should he
paid to cfeanltness.  Cooking pots which are made of
copper should he rogularly tinned, otherwise thero is
danger of some of the copper heing dissolved and cansihg
poisoning.  Cooking vessels made of aluminium are to ne
preferred to those made of copper.  Rice and other starchy
foods should he cooked slowly, and green vegetables
quickly. Well-cooked rice is soft and free from lumps.
Each particle should he scparate. Mustard oil is often
used in India for cooking purposes, chiefly hecause it is
cheaper than butter. Dhal should he very carefully
cooked, otherwise it will cause irritation of the howels.

Length of Time required to Digest what we eat.
This varies greatly. Boiled rice, for example, is digested
within one hour. Boiled cabbage requires four hours.
Roasted potatoes take 21, and hoiled potatoes 3} haurs.
Indian corn bread, haked, takes 3} hours. Raw oggs are
digested within 1} hours,® roasted eggs in 3} hours, and
har{ bmled egus “also in 3} hours. Fried heef, boiled
fowls, Toasted fowls, and roasted duck take four hours,
while roasted pork takes 5} hours. .

(For the (hgest,ﬂnhty of some other a¥ticles of food sce
the following tables) :
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RELA'I‘IVE DIGESTIBILITY OF ANIMAL SUBSTANCES.
(RUSSELL.)

Ting or

. ARrcrrs oF DiEr. How CoOKFD. CHEALFICATION,
' Hour, Minute, #

Pig's feet (sonsed) - - - Boiled - - -1 --0
T'ripe (soused) - - - - Boiled » - 1 -, 0
Kggs (whipped) - - - Raw - S I 1
Salmon trout - - - - Boiled - -1 30
Venison steak - - - - Broiled - - -1 30
Brains - - - - - Boiled - - -1 - 8
Ox liver - - - - Broiled - - LY 0
Cod fish (eured dr y) - - Boiled - - -2 0
Fggn - - - - Roasted - -2 15
Turkey - - - - - Boiled - - -2 23
Gelatine - - - - - Boiled - 2 30
Goove - . - - - Ronsted - 2 - B
Pig (sucking) - - - - Roasted - -2 30
Lamb - - - - - Broiled - -2 30
Chicken - - - - Fricasseed 2 45
Beef - - - - - Boiled - 2 45
Beef - - - - - Ronsted : 0
Mutton - - - - - BRoiled - - 3 (1]
Mutton - - - - - Rousted 3 15
Oystern - - - - - Stewed - 3 K
Cherse - - - - - Raw - 3 30
Ky - - - - - Hard hoiled - 3 30
E - - - - Fried - - 3 30 .-
Bgf: - - - - - Fried - - 4 0
Fowls - - - - - Boiled - -4 -0
Fowls - - - - - Rbasted - 4 0
Ducks - - - - - Roasted - -4 - 0
Cartilage - - - - - Boildd - 4= 15 3
P({I"k - - - - - Roasted - I’ll.S
Tendon - - - - - DBoiled - - - & 3
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RELATIVE DIGESTIBILITY OF VEGETABLE
SURSTANCES (RussgLw).

Tive oF

. AwticLrs or Dier. How PREPARED. CHEMIFICA O
R Hour. Minute.
Rice * - - Bailed - - -1 - 0
Apeles (sweet aml mnllow) Raw - S - )
Sugo - Boiled - - P B 5
Typloew - - . Boiled - - - 2 0
Barley - o . Boiled - -2 -0
Apples (sour and mcllow) Raw - - . 2 0
Cabbage, with \lnq,m - Raw - - - 2.0
Beans -» - - Boled - - - 2 . 3
Sponge cake - - - Buked - - - 2 - 30
Parsnips - - - - Boiled - - -2 -3
Potatoes - - - - Roasted - -2 - 3"
Potatoes - - - - Baked - - - 2 . 33
Apple dumpling Boled - - - 3 - 0
Indian corn cake - - Baked - - - 3 - 0
Indian corn bread - - Baked - - - 3 - 13
Carrot - - - - Boiled - - - 3 - 15
Wheaten bread . Boked - - - 3 - 30
Potatoes - - - - Boiled - - - 3 -"30
Turnips - - - - Boiled - - - 3 - 30
Beets - - - - Boiled - - - 3 - 45
Cabbage - - - - Boiled - - - 4 - 0

The greatest attention 1would he paid to cleanliness
during cooking. Smoking should be pmhllnte(l and ser-
vints, other than the cooks and thoese who assist in cooking,
should not be allowed in the cookhouse, and no one should
he allowed to sleep in the cookhouse. Cuoking utensils
should bc cleaned with boiling water, immediately after and
ﬂof«n‘u use, rmd on no ' consideration should disheloths,
which have not been carcfully hoiled, be used. There
should be an abundant supply of wholesome water for
cooking puvposes.  Articles of food, such as vegetahles,
should be well washod before heing cooked. Everything
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about the cookhouse, including the floor, wall, and ceiling,
should bhe kept spotlessly clean, and only cooks who are
cleanly in their hahits should bhe employed. .
Bating. Everything we eat should he fresh and wholec-
some, caten slowly, and well chewed, so as to thorou;:,hly
mix it with the saliva, which is formed chiefly during cating.
Quick eating causes overloading of the stomach and indi-
gestion.  Food should he eaten as soor as possible aftor it is
cooked.  If it is allowed to stand it becomes, cold, and may
be polluted by flies or dust. If it is necessary to let cooked
food stand for a time it should be carcfully covered. Tt is
a common but dirty and dangerous practi.e, iti India, for
several persons to eat out of the same dish. When possible
eich person should eat out of a scparate dish. The hands
should he thoroughly cleaned hefore cating, more especially
the nails, under which dirt and discase germs may lark.
Leaves should not be used instead of plates. 1f used at all,
they should not he used a second time. Our meals should
be taken at regular hours daily. Rooms in which we eat
should he large and clean, and all the members of a family
should sit down to their meals at the same time. A short
rest from labour is desirable hoth bhefore and after meals.
Tt is not good to cat between meals.  An interval of 5 or 6
howrs is required. No heavy food should he eaten just
before going to bed. In hot countries, and during hot
weither in cold countrics, meat should not he taken m
large quantities. Fruit and vegetables are hetter. The
amount of food required to keep the body in a healthy and
active state will depend upon the amount and nature of the
work which has to he done. We should, however, be
caréful to avoid eating either too much or too litle. '
Time of Bating. No rules can he definitely fixed. As
a general rule three meals are taken daily hy Earopeans and
two by Natives of India. Children shuuld be fed it inter-
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vals of throc and adults of five hours. Very young children
and sick persons require light and nourishing food often and
in%mall quantities. *
™\ Drinks. Water from a pure source is the safest and
hest hq\ud to drink. Alcohol, it has heen contended by
Jfome, is a food prevents waste of hody tissue, strengthens
“the yuscles, prevents loss of heat, and keeps "out the cold.
Others contend that,it is not a food, that it prevents the
waste producgs of the body heing got rid of, and in this.
| way increases the weight of the hody, that it simply
' paralyses the muscles so that the person who takes it does
not know that he is tired, that it protects against neither
cold nor heat, but that the temperature on the other hand
falls below normal after taking alcohol, and that it is in no
sense of the term a stimulant. People who indulge freely
in tho use of alcohol hecome blotehed in appearance, acquire
a craving for it, and often become drunkards. Much of the
poverty, distress, and many of the mental and physical
ailments which exist in the world are due to the abuse of
alecoholic liquors. Among arguments which have heen
raised against the use of alcohol, it hus been stated that it
undergoes no change when taken into the system, that it is
aleohol in the still, aleohol in the stomach, aleohol in the
blood, aleohol in the brain, in the liver, in all the tissues,
aleohol in the breath, in the perspiration, and in all the
¢keretions.  In short, that alcohol is not used in the budy,
hut leaves it as it enters, a rank poison. While this, how-
ever, is not «quite the case,’it is a fact that not more than,
pelhaps, two ounces of absolute alcohol can he made
dise of Taily by the system, without any traces appeamng
in the excrotions. Aowrdlng to the most recent inquiries
into the subjelt, it is a scrious mistakt to take alcohol
oven in the,smallest quantities. Professor Horsley declares
that it* is hurtful even when taken as an article of diet,
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and that, while it stimulates temporarily, it does so hy
deranging the brain machinery, the wheels going more
uickly, as it were, bocause of the loss of controlling power,
and that paralysis or benumbing follows. It is other-
wise with tea or coffce. These are good stimulants, and
may he taken instead of alcohol when one is tired. So
muy meat extracts, One quarter pound of oatmeal in three
or four quarts of water, with an ounce,of sugar, well boiled,
« has heen highly spoken of as good for quenching the thirst
and enabling a person to perform an unusual amount of
continnous labour. (Russell, Edinburgh.)

Toddy and arrack are the forms of liquorchicfly nsed hy
natives of Indin. They are often adulterated with poisonous
drugs, such as dhatura, opium, and Indian hemp, and are very
harmful. It is safor to avoid altogether the use of aleoholic
liquors, or to nse them only under skilled medical advice.

Condiments. These are taken with food to increase the
recrotion of saliva in the mouth and gastric juice in the
stomach. [f taken in cxcess they irritate and produce dlis-
orders of the alimentary canal. Some of them are extremely
useful in cases of colicky paina in the helly, and for many
other purposes. They aro often harmful, however, in cortain
cases even when taken in moderate amount, and should never
be given tochildren. Thehestknown condimentsare mustard,
chillies, pepper, ginger, cloves, cardamoms, and nutmegs.

LOCAL CONDITIONS.

Boil. Soil consists of particles of mineral matter derived
from rocks, such as granite, and chalk, and, the waste
products of plants and animals. ‘The broken-up patt or the
rock immediately under the soil is called the sabsoil. ¢

The surface portion of the soil contains germs, which set
up certain chemical changes in the vegetable matter, which
is converted into food suitable for the sustenance and-growth

-



LOCAL CONDITIONS. 7

of plants. This food consists of the gases and other pro-
,ducts which are given off during decomposition. If they
wefe not used up by’ plants such products would he in-
wrious to health. This explains the henefit of hringing
tn-nchin".-; grounds under cultivation, and as ix subse-
guently explained of planting flowers, trocs, and shrubs of
svariows kinds in graveyards. The germs of disease, such as
enterio fever and cholera, frequently, as we know, find their
way ingo wells and other sources of water supply by per-
colating through the soil.

When there is an absence of water from the soil, air takes
its place. 'Lhe amount of air present depends upon the nature
of the soil. A loose sandy soil, for example, may contain
as much as 50 per cent.  The ground air and gases derivad
from sewers, drains, and other foul places may travel great
distanoes in the soil, find their way into dwelling rooms,
and give rise to diseases of a very dangerous nature. It is
to koeep air of this kind out of houses that floors are made
of masonry and houses are sometimes built on arches.
Further, it ix to escape breathing such gases that raised
beds are used for sleeping in, instead of lying on floors.
The dangers of made soil as building sites and of damp
soil were pointed out in a former chapter.

Climate. The term climate is wsed to indicate the
meteorological conditions of a place, such as temperature
akl its variations, the humidity or dryness of the atnaw-
y»phere, the rainfall, the prevailing winds, the charactor of
the soil, and water supply! Climate dopends to a large
extent upon? the geographical situation of a place, and
i%s lagitude. TFor these reasons climates have heen
classided av v:mrm, temperate, cold, mountain, and maine
‘climates. It is'a familiar fact that certuin disenses sre
peculinr to sertain climates. They have for this réason
been called “climatie diseases.” Many diseases, however,
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attributed to climate are often cansed hy careless living
and violation of the laws of health, but there is nothing
to show that climate is the direct cause of illness;-in
fact, the human system adapts itself in a wonde:-
ful manner to almost any kind of climate. Ieat and
moisture are, the two most essential and pot.cnt causes of
decomposltmn in all animal and vegotable matter. . It is
due to these conditions that meat mnd fruit go lnul RO
quickly, and so often give rise to howel camplaints. “We
also know that heat and moisture are favourable to the
growth of the germs which cause discases, such as cholera.”
Hence it is that cholern and dysentery are sotcommon in
India. Such diseases can he prevented to a large extent
by the use of a pure water supply and improved hygienie
surroundings generally, by eating only wholesome food, and
by living a regular and careful life in every other respect.

METEOROLOGY. ‘

Meteorology has been defined as the science of the pheno-
mena of the atmosphere. It includes atmospheric pressure,
humidity and temporaturo, winds and their causation,
velocity and direction, and rainfall.

Atmospheric Pressure. The barometer is an instru-
ment which has been devised for ascertamning varintions in
the prossure of the atmosphere. A column of mercury,
which varies in height with the pressure of the superin-
cumbent atmosphere, is sometimes used for this purpose.
The mean weight of a column of the atmosphers at freoring
pomt. and sea level has heen ascertained to he ghe san.:

he woight of a column of mercury thirty inches’ hlgh
and of the same sectional area as the"column of the
atmosphere. The pressure of the atmosphere under those
conditions is 14'7 pounds pressure to the square inch.
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Humidity. There is always in the air a greater or less
amount of moisture. This is spoken of as the humidity of
" th® atmosphere. A Reated atmosphere ¢an hold a much
iarger quantity than a cold one.  Henee it is that moisture
unulcnseﬁ ongcold surfaces, such as that of a glass contain-
ng iee, and evaporites when exposed to h(-nt- When the

» atmosphere at a given temporature contains as much moisture
s i't: cn hold it is sid to be saturated. The amount of
moisturg in the air varies greatly in different countries,
.uul even in different parts of the same unum'y and very
m.ukodly 80 in India. The air, for example, in the dry
sandy deser® of Sind and other parts of Northern India is
at certain seasons of the year so dry as to cause the skin to
crack, while in some parts of the Presidencies of lk-ng:l],
Madras, and Bombay the air generally is satweated.  The
perspitation in consequence flows freely from the «kin,
and evaporation being  checked, great  discomfort and
fatigne are produced.  Some delicate people with weak
chests and other diseases enjoy better health in hot, moist
climates.  As a rule, however, dry climates are preferrved.
The temperature at which air beging to deposit its moisture
is known as the dew-point, and the instruments which are
used for ascertaining the amount of moisture in the atmos-
phere are called hygrometers.

Temperature. The temperature of the atmosphere
vaties greatly in different countries. It also varies with
¢he season of the year uml time of day. Despite these
variations, however, the temparature of the human body in
a state nf health is maintained at an almost constant level.
The nor.mal temperature of the by is about 98:6° F ulmm-
heit. ‘4 the Atemperature of the utmusphun- rises to a grwt.
&tent, so also, but to a very small cxu,nt, dm-s the
temperature of the hody.

Perapiration is the thief means whereby the temperature
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is kept at its normal level. Radiation and conduction of
heat also help considerably. Prolonged exposure to great
heat or great cold sooner or later destroys the tissues of tne
body, or may even cause death. The instruments used for
ascertaining temperature accurately are called thermometers.
Mercury, which boils only when great heat is applied, is_
used for recording high temperatures or temperatures ahove
the normal, and alcohol, which does a0t freeze, to record

-Ho* Meltng point of ice

( eatigrade Fahrenheit Réaumur
Fiu. 32.~THERMOMETRIC NCALES

low temperatures.  In thermometers the lower limit is
called zero, which in two forms of thermometers, called the
Cdutigrade and BReaumur respectively, is the melting poit
of pure ice or the freezing point of pure water, which is the
same thing. The upper limit fin these two forms, and also
in a third form, called the Fahrenheit thermameter, is the
hoiling point of water at the sealevel. In the latter
thérmometer, however, the freezing point 1 32 dedrees.
The hoiling point in the Fahrenheit thermometer is 212
degrtes. Between these two points the stem of thermo-
moters is divided into units or degrees. Thoe stem of the
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Centigrade thermometer is divided into one hundred, that
of the Reaumur into elght,y only, while that of the Fahren-
heit is divided into 180 degrees or units hetween the
freezing and boiling points. "The temperature is said to bo
so mgny degrees Centigrade, Reaumur, or Fahrenheit,
according to which of the three scales is adopged.  (Fig. 32.)
Thoarmometers specially constructed to record the lowest
tepuperature of the® atmosphere in a given period of time
are called minimum, and those constructed to show thé
highest temperature in a given period of time are called
maximum thermometers. Thermometers are also made for
use in sick rdoms and for ascertaining the temperature of
hot water used for bathing and other purposes.  There are
alko what are called shade and sun thermometers, find
thermometers for mensuring the heat given off by the
eurtl? (terrestrinl radiation thermometers).

Winds. When dealing with the subject of ventilation it
was*pointed out that hot air heing light tends to rise and
escape, and that the heavy cold air rushes in to take its
plawe, and therehy causes strong draughts. 'Winds are caused
in the same way, the chief agency heing the sun’s rays, which
heat the atinosphere of certain portions of the carth’s sur-
face during its votation, while other portions are unaftected
by them and remain comparatively cold.  The velocity of
tho wind dcpends npon the differences in the atmospheric
prossuro, and varics from a scarcely perceptible movemeht to
a velocity of over sovcnty miles, amounting to what is
termed a hurricane. Anémometers are small instruments
by which Yhe velocity of the wind is determined. Cold
wmdi! are dpngerous to health unless our hodies are well
pmﬁscted *hy warm clothing. *

Rainfall. We have ulrca.dy learncdthat when warm
air containing moisture comes in contact with a cold’ ohject
the moisture is d8posited. Kain is caused in a similar
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manner by currents of cold air coming in contact with
warn moist air, or when the warm moist air comes in con-
tuct with the tops of cold mountains. The heavy rains
during the south-west monsoon in India is caused in this
way hy.condensation of the moisture in the hot moist winds
blowing from.the Indian Ocean coming into contact with .
the cold mountains along the west coast. The rainfall
varies greatly in the different countris and parts of the
‘same country. The rainfall, for example, in tome parts of
India may not exceed 60 to 70 inches in the ycar, while on
the Assam hills as much as 600 inches may fall yearly. On
the other hand, there may he no rainfall av all in certain
places throughout the entire year, as, for example, in Aden
and some parts of Sind, where the average yearly rainfull
may not he more than a very few inches. We have dealt
with the subject of scanty rainfall and the evils caused hy
it. The level of the ground water deponds largely upon
the amount of the rainfall, and the health of people to a
large extent upon the depth of the ground water level. The
amount of the rainfall is ascertained hy collecting the rain
in rain-ganges and measuring the quantity collected in a
given time.

INFECTIOUS AND CONTAGIOUS DISEASES.

Tyiseases of this kind are popularly spoken of as “ catch-
ing discases,” in the same sense as we speak of catching a
cold. Theee diseases may he spread (a) by direct contact,
(b) through the air, (¢) through water, (d) by food, (¢) by
clothing. Small-pox, plague, and skin diseases, such a§
iteh” and ringworm, are good examples of discases which
may he conveyed by direct contact, and are for this reason
called”contagious diseases. Small-pox and plague can also,
however, he conveyed through the air. °Measles and’'mumps
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are other exa.mplcs of diseases which can he conveyed
throubh the air. Small-pox, plague, measles, and mumps,
ald nearly all diseafes of this class, can, moreover, he con-
veyed by means of clothing. Diseases which are conveywd
through thg air and by means of clothing are called in-
fectious discases. It will thus be scen that some dis-
cases are both infectious and contagious, and either of

F1a. 33.—BACTERIA OF COLERA. (X 1500) (Remanducod from a
photograph taken by Mr. J. K. Barnard.

these two terms is often, for thiz reason, used to meary the
same thing. Cholera and enteric fover are the hest ex-
amples of diseases which are water-horne. They may also
he causeds hy po]lutul milk. Malarial fever may also
‘pro‘h;ﬂﬂy bo caused by drinking impure water. Con-
surhgption sis’the hest known (xumplc of infections disgases
under this hedding which may he communicated hy food.
It may perbaps be induced by drinking the milk o cating
the affected portions of cows suffering from that disease,
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just as tape-worm is caused by cating the flesh of dis-
eased pigs, but the question is at present the subject of
debato. :

The Cause of Infectious and Contagious Diseases.
Most of these discases have heen proved to he caused hy
small living bodies ealled gernis or bacteria. They are also
ealled hacilli, microbes, or micro-organisms. These germs are
%o small that, according to Hankin, if 60 cholera germs
vere put m a row they would form a line the length of
which would he equal to the thickness of a hair. It has
also heen caleulated that if it were possible to string them
together 25,000 gorms would measure only. one-half inch
in length. These germs are of various sizes and shapes.
They may be round or oval, straight, curved, or even
shaped like a corkscrew (Figs. 33 and 34).

They, as a rule, multiply by division. Each germ
divides into two ; the two divide into four; the four into
eight, and so on until there may be millions of them in a
single drup of liquid or material on which they feed.

The Conditions under which Infectious and Contagious
Diseases spread most rapidly, and how to avoid them.
Infectious and contagious diseases spread most rapidly
in hadly lighted, badly ventilated, and overcrowded
houses ; in places which are dirty, where the houses are
too closely built together, where the water is polluted,
and :the habits of the people are unclean. It is saic
that under favourable conditions one germ may multiply
and produce as many as 17,000,000 in twenty-four hours.
In order to cscape being attacked by such diseases it is
most important that wo should drink pure water ana nulk,
eat good food which has heen well cooked, and. keep our
hodies, clothes, houacs, and surroundings clean. The germs
of diseise grow and multiply most rapidly in the hodics of
the weak and unhealthy. In the systems of healthy people
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the germs are, as it were, eaten up hy the blomd, and thus
kept from doing harm. The importance, therefore, of living
regular and healthy Rves is obvious.

Epidemic. The term epidemic is applied to discases
which attack, at or ahout the same time, many people living
,in the same town, village, or house, and are capable of
heing conveyed from one place to another irf air, clothing,
or vtherwise. .

Endemic i the term applied to disenses which are
always present to some extent in certain places to which
they appear to he generally confined.

Sporadit is she term applied to cases of infectious dis-
cases ocemring singly or in very small numbers and at
irregular intervals in more or less widely separated pyrts
of & town or district, one case apparently having no con-
neetion with another.

Period of Incubation. The interval which oceurs he-
tween the time of infection and of the appearance of
svmptoms, and during which the disease is quietly develop-
ing in the system, is called the period of ineubation.

TMMUNITY.

It is a well-known fact that some persons are more liable
to he attacked with certain diseases than their neighbours.
Yt is for this reason that discases are sometimes said tg run
in the hlood of certain families. Such diseuses are called
hereditary diseases.  Comsumption of the lung and cancer
are goode examplos. ])Iphthurlu. and enteric fever are

'exmpﬁos of infectious 'discases which are said to run in
fanailics. » On the other hand, some people who are .pmof
against certmh disease, and are sdid,therefore, to enjoy
what is celled an immunity to these discases. If horn.in
the pérson, it is called “natural or innate immunity.” It
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is a well-known fact that one attack of small-pox makes a
person \ery much less likely to he attacked with the disease
a sccond time.  Vaccination also protects against small-gox
to a large extent. Further, it is with the view of protecting
people from being attacked with plague, cholera, aml other
discases thut. inoculation has heen so lmgely practised in,
India in pust’years. The freedom from small-pox, conferred

Fi6, 35--BaciLLus or CoastUNITION.

by cither a previous attack of the disease or by vaccination,
and from plague and other diseases by inoculation is known
as ‘acquired immunity.”

SMALL-POX AND \"ACCINATION

Small-pox is a discase which attdcks all clusses of ‘peoplc,
but seems to act most severely on dark-skinged rbes.
Children are it wmost common victims. ‘The discase is
markeqd by several distinct stages, namely : .

Stage of Incubation, The period is 11 or 12 days.
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Stage of Invasion. For two or three days after this
the person has hczuhu.he shiverings, pain in the hack
" andl logs, sickness & \'mmtmg. high temperature, and
occasionally convulsions. This is termed “the stage of
invasion,”

» PBruptive Stage. The rash hegins to appear on the

* face, $hen the neck and trunk, and finally on the legs and
armg. * The mouth, 1se, eyes, and throat hecome affected,
and cough is mmarked symptom. This stage lasts four or

Jive days, and the rash assumes the form of clear small
vesicles with a depression in the centre.  During this
stage the fever*hecomes less. This stage has heen called
“the stage of the rash or the cruptive stage.”

Stage of Maturation. The vesicles now hegin to
undergo a change.  Instead of remaining clear they hecome
turbideand opaque, and a red ring forms round them.
This change is accompanied by another rise in the tempera-
ture ealled the “secondary fever.” This stage is termed
the period of maturation or ripening of the pocks.

Stage of Dessication. 'The fifth and lust stage is
the formation of scabs, which gradually fall off, leaving
sears.  During this stage the fever abates. This is
termed “the stage of dessication,” meaning therehy the
drying up of the pocks.

Small-pox has different degrees of severity, heing some-
tithes very mild, and ending in recovery. 1t is often sevére,
sind ends in death from high fever, affections of the chest,
or other complications. If often causes permanent and
total Josg of %ight and hcurmg Note carefully that a mild
hse i in one pgrson may give rise to a very malignant form
.m andther persop.

There is another disease, viz., chwkcn -pox, which might
be mistaken for small-pox, and it is just as well to know
somethmg ahout it aiso,
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Chicken-Pox is a disease which occurs chiefly amongst
children. Tt is attended with a rash resembling that of
small-pox. It is contagious, and sometimes appears in
epidemic form. The period of incubation may he 10 days,
longer or shorter. The rash sometimes appears, without
anything haring oceurred to attract attention. There may
be, however, slight fover for a few hours, but as a rule not
longer than 24 hours, hefore the rash is visible. The fever
is never 8o severe as in small-pox. The rash comes out in
crops of two or three vesicles at different times, so that,
some may still he quite clear and translucent, while others
have alreudy turned turbid from the formation of pus inside.
The vesicles are ahout the size of a split-pea or smaller.
The disense reaches its height in from 7 to 10 days, and
is all over within a fortnight. Death seldom occurs
from it. :

With these few remarks on small-pox and chicken-pox we
shall proceed to consider vaccination. !

VACCTNATION.

Vaccination means inoculation with lymph, that is the
introduction of lymph into the system as a means of pro-
tection against small-pox. Tt has heen called *the new
inoculation” in order to distinguish it from a praetice
which prevailed from very carly times, and still prevails in
some parts of India, called “inoculation” or *country vac-
cination,” hy which the poisoh of small-pox is introduced
into the system of healthy persons with the’ view of pre-
venting or lessening the severity of an attack of sm.tll-po.\
This offect has sumetlmes been obtained, ‘but “the p."uctlce
is lmble to spread the discase to an alarmmg extent,
and ‘small-pox contracted in this way has -often proved
fatal. Hence it is that laws have been passed to prevent
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inoculation with small-pox matter, and the practice is
now regarded in many countries as a most scrious
‘crinfe. .

Inoculation was introduced into England early in the
I8th ccnbm'y from Constantinople, the capital of Turkey,
aped was fu use till near the close of the same century, when
she imprortal Jenner discovered “the new inoculation,” now
hetter known as “ vacqination.”

It ‘bccgmu' knpwn that the cow was sometimes attacked
with a disease called © cow-pox,” and that those who milked
fuch cows and got cow-pox curiously enough did not get
small-pox, aml it és on record that an English farmer named
Benjamin Jesty intentionally inoculated his wife and two
sons from a cow suffering from the disease as a protection
against small-pox. A similar helief is known to have
existed dn Germany about the same time, when, it is said,
a schoolmaster vaccinated two children with the same
objectein view. Dr. Jenner took up the question, and in
the face of much ridicule worked at it till he established its
truth, and in 1798 he published the results of his experi-
ments,  One writer has said: “In the last century the
resulting mortality in some of the countries of Knrope was
often cqual to the entire population of one of their lurgest
cities.  Tf a modern traveller could find himself transported
to the streets of the eity of London as they appeared in the
caificr part of the present century, it is probable that wo
peculiarities of architecture, dress, or hehaviour would he
to him so strikingly conspicnous as the enormous number
of ;xx.k-marhed visag(,s he would encounter among the
peopld m."overy turn.” °

Sinte vacgihtion was introduced matters have assumgd
an entircly diffefent aspect. A pitted face is now-a-days
almost one of the rarest ohjects to he seen in the British
Isles. Unfortnnatelyy the same cannot be said of India.



92 MANUAL OF HYGIENE.

Thousands of men, women, and children have heen
blemished for life through ignorance and prejudice, and
thousands still ohstinately refuse tie gift of one of'the
greatest blessings that science has over offered them, and
most strenuously oppose what is caleulated to he for their
greatest good.  This state of matters is to he very much
regrotted, but until the importance of vaccination ig fully-
realised, it is the duty of every edwcated and intolligens
person who has the interests of vaccinatipn at heait to
endeavour to convinee people of its real value hy every
possible argument in its favour. Vaccination, we must
. understand, does not always protect against sntall-pox, nor,
indeed, does one attack of small-pox protect against a second
astack. Every person should carefully remember these two
facts. If, however, vaccination has heen successfully per-
formed, the chances are that for a number of years at any
rate the vaccinated person is (in the great majority of
instances) proof against small-pox. Four good marks may
he taken as suflicient to protect for a period of five or six
years, in some cases longer, and in others for a whole life-
time. A child with four good pocks has greater security
‘than a child with two, and still greater than a child with
one only. The vaccinator who vaccinates unsuccessfully
does more harm than good, hecause ignorant people do not
know when vaccination is successful, and helieve it to he
swliciont if the child’s arm is only scratched, and afterwaids
turns red and forms a scah, and are very much disappointed
if their child should get small-pox afterwards. This is one
way wherehy the confidence of the people is iost and vac-
cination hrought into disrcpute’ by unskilful and carelezs
vaecinators. v oo

The followingrare the statisties of twenty years of one of
the Rondon small-pox hospitals, which bear ous thc truth of
the above statements :
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PATIENTS ADMITTED WITH SMALL-POX.
Number Denth ratoe

P admtted. per cent.
1, Having one scar, - - - - 2001 73
2. Having two scars, - - - - 1446 4-70
3. Having three scars, - - - - 518 1-95
4. Hiving Your scars, - - 5id4 055
e 5 Baid to have been vnu.mut.ed lmt [
having no su:rs, - - 370 23-57

'l‘Ho. ractice in small-pox hospitals in England is to
revaceinate all nurses and attendants.  One writer says
Yegarding an epidemic in 1876-77: “All revaceinated
attendants &aveescaped, whilst the only one who had not
heen revaceinated took small-pox and died of it.” Out of
1500 such attendants 43 contracted small-pox, and not one
of these 43 had heen revaccinated.

The following statement is an extract from a report
on an out hreak of small-pox in Glasgow, and shows the
effect of vaceination on the death rate:

EFFECT OF MORTALITY.

Of 623 cases vaccinaled, - - 8 per cent. died.
Of 266 cases unvaccinated, - -3 »
Patients with good marks, - - 38 ”
Paticuts with bad marks, - - 21 "
Patients with no marks, - - 30 v
Revaceination at the age of puberty has practically the
cfttet of abolishing small-pox. »

o 'l‘he following suggestions should he carcfully ohserved :
. As a rule every child should have four good pocks.
vaau.dnutmu should be done every six or seven
\'mu-s 'A porson should never pass the time of puberty
w lthmt rewaccination. .
3. Revaccinatlon should be done during epidemics of
small-pox without regard to the length of time tha¢ has
elapsed Since primary vaccination.
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4. Every child, cven the newly horn, should he vacei-
natex if small-po‘z is prevalent. The younger the (,hlld the
greater is its chance of taking the “tliscase.

5. Every child should he vaccinated hefore it is five
months old whether small-pox is epidemic or not.

6. [f for any reason it is suspected that a person is abont
to develop ‘small-pox, that person should be vaccinated al
once. By doing so the diseasc may be averted, or what
might otherwise have heen a had attack -may turn out a
comparatively mild one. It is well known that vacci-
nation will overtake and destroy the small-pox infec-
tion even when the small-pox infection lias hid a start of
two or three days. Aftor all, however, small-pox may
appear if the vaccination is done too late.

7. If small-pox breaks out in a house all the other
members of the family should be immediately vaceinated.

It has heen already mentioned that cows suffer from a
discase called “cow-pox.” This disease resembles small-
pox in the human subject in so far as it passes through
similar stages. There are, however, few if any of the
grave symptoms which attend human small-pox. 'The
diseaso in the cow can only produce pocks when the Iymph
is applied directly, whereas it is well-known that small-pox
may be contracted at a great distance through the air or
infected articles of clothing, ete. It is to cow-pox, as has
alrealy heen stated, that we are indebted for lymph suit-
able for human purposes. This lymph is of two kinds.
viz., “bovine,” or the so-called"*“calf-lymph,” and humanised
Iymph. s

Culf lymph is the virus of cow-pox which has passed
through a successive series of calves bccommg “hus 1ore fit
for human use.:

Humanised lymph is that which is taken from a human
being, as in arm-to-arm vaccination. The original supply,
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however, was calf-lymph, the supply having heen kept up in
the human subject instead of the calf. This constitutes the
difference hetween thestwo.

Lanoline lymph or lymph preserved in lanoline has of
recent years been introduced into India and from careful
experiménts Sondueted in the Animal Vaceination Depét at
I tarjegling has heen found to be a most sucedbsful method
of utnrm,u and pr escr\altmn, and when carefully used proves
most successful in vaceination operations.

Vaceination direet from the calf, however, is the most
“suitable method from every point of view. The system of
vaccinationediregt from the calf is to he worked in the
fullowing manner as described by Major Dyson in his report
on the working of the Vaceination Department in Bengal
during the three years 1890-91, 1891-92, 1892-93 :

“A galf is to be procured throngh the village headman
(as a rule for nothing, though cight annas to one rupee per
calf may sometimes have to he paid) and is inoculated with
lanoline lymph obtained from one of the depdts, on its
ahdomen, which must of course he first washed with soap
and water and then shaved hy the vaceinator. From this
calf all the village children are vaceinated, as well as a calf
from each of the neighbouring villages, which are brought
in for the purpose and returned to their owners immediately
after inoculation.  'When the lymph is ripe on these calves,
which is usually on the sixth day after inoculation, the
vuccinators proceed to the village and vaccinate from the
calves all the children of those villages, as well as fresh
calves fromgother villages. In this way animal vaccination
# spreat throughout the*district, and the cvils of arm-to-
arm %accingthn aro avoided. No harm is done to the calf,
which requircs'no pnrticular care daring the period the

lymph is npenmg on it.”
In Bengal in 1892 there were 3844 deaths from smn.ll-
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pox amongst children under onc year of age, or 17-18 per
cent. of all the deaths from small-pox during that year.

In the same ycar there were 6273 deaths amongst
childron from one to six years, or 31°18 per cent. of all
the deaths from small-pox, and 3937 amongst children from
six to twelve years, or 17-60 per cent. of all the deaths from,
small-pox. ¢

The total number of deaths at all ages from small -pox

,during the year 1892 was 22,359, Thegroefore 15,000

children under twelve yewrs of age died from small-pox
whose lives might have heen saved if they had heen
properly protected against that disease hy wceirttion.

For the purpose of showing the value of vaccination I
haye made use of two tables from the repot of the
Sanitary Commissioner for Bengal on vaceination for the
three years 189091, 189192, [892-93, '

In Davjeeling 7357 children under a year were available
for vaccination. 'The number successfully vaceinated. was
4008,

In Puri (Jagannath) 29,691 children under one year were
available for vaccination. The number successfully vac-

“einated was I8R5,

During the year 1892-93 Darjeeling returned 18 deaths
from small-pox, or ‘08 per 1000 of the population.

During thc same year Puri returned 2221 deaths from
small-pox, or 2:£2 per 1000 of the population. -

In 1887—88 Shetticld in  England suffered from an
cpidemic of small-pox. The fellowing statement shows
what happened :

CHILDREN UNDER 10 YEARS OF AGR u

Attack rato per 1000. Death rate por 1000,
Vaecinated, - - 5 0
Unvaccinated, - - 101 44

"
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PERSONS OVER TEN YEARS OF AGE.
Attack rate por 1000. Death rato per 1000,

® Vaccinated twice, < - 3 -08
Vaccinated once, - 19 1
Unvaccinated, - - 94 51

L]

* Thenc.ﬁgurca show what holds good hoth in Shefiicld in
sEngland and Puri District in India, that where the greatest
opposition to vaceinatfon exists there exists also the largest
death rate from small-pox.
. Development of the Pock.—On the second or third
day after vaccination a slight elevation can bhe felt with
the finger, ind tn close examination half a dozen or so
small vesicles may he seen, which gradually run together
forming one wingle large vesicle, which bulges round ifs
edges and becomes depressed in its centre. At the samo
time a eed ring is seen round the pock, called the “arcola.”
These constitute a typical vaccine vesicle.  During the
development of the pock there ix usually slight fever,
restlessness, and itching.  Care should he taken that the
pock is not injured, and healing will take place all the
more speedily.  After the Sth day the contents of the
vesicle hegin to lose their clean and translucent appearance
and turn turbid owing to the formation of pus inside. A
crust hegins to form near the centre of the pock, and
gradually spreads till the whole of it is converted into a
scuP, which doepending upon the care taken falls off from
$he 15th to the 3ith day. When the crust falls off a
reddish depressed sear is seen, which gradually turns paler.
This spar is fhe true charapteristic of a successful vaceina-
tidn, a‘wr:ts a rjle remains permanent.  The consideration of
\’mccim!bion danngt he more aptly emlchulo:l than by quét-
ing the words of a distinguished writer, who suys regarding
small-pox:  »

«The loftiest end t& he reached is its complets renioval

. G
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from all eivilised countries, and indeed from the face of the
earth hy universal vaccination and revaccination. The day
is not far distant when the man, wontan, and child unpro-
tected hy vaccination will properly be regarded as an
cnemy of the human race and treated accordingly. Evi-
dence of the most satisfactory character as to successful
vaccination should he imperatively required of all applicants
for admission to schools, academics, colleges, charitable
institutions, public libraries, art gallerics,..and places of
lahour legislatures, political, religious, and deliberative
bodies ; of cevery purchaser of a ticket for purpose of
travel ; and ot every voter. In addition“thert should he
in every district a systematic and periodical inspection of
wil persons registered in the census by persons qualified
and eompetent to perform compulsory vaccination. This is
the scientific treatment of small-pox.”

CHOLERA.

The germs of cholera, as has been alveady stated, find
their way into our hodies chiefly through water, and milk
to which water has heen wdded. The period of incuba-
tion is from a few hours to three days.

Symptoms of the Disease. When the germs are
swallowed, they grow and multiply rapidly in the stomach
arid howels. Great sickness and vomiting occur, .nd
copious discharges of fluid, like rice water, escape from
the bowels. Cramps occur i the belly and legs. The
skin hecomes cold, the pulse weak, and the- patient soon
begins to look lifeless. The disoase often attacks whele
fa.nilies and villages. Out of every 100 persons attacked
with cholera, nu less than 60 to 30 or even more die. '

How to prevent Cholera. The best way to prevent
cholera is by drinking none but pure water and pure
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milk, and cating none but clean food. We should he
t-lq-anly in our persons and habits. People attending
cholera patients shdfild be carcful to wash and disinfecr
their hands before eating or drinking, otherwise they will
run the rigk of catching the discase themsclves. The
eomited matter and the discharges from the howels of the
sick should be destroyed hy hurning, or mixed with a dis-
infectant immediately they cscape from the body, carried
to o safe distance, and buried deep in the ground, hut
_mever near any source of water supply.

Anti-Cholera Inoculation. Anti-cholera inoculation is
a new foPm of preventive treatment which has done
good. The effect of the operation does not last so long as
that of vaccination. The small operation consists of puttihg
a hollow needle into the skin above the hip. A small
quantity of a specially-prepared fluid serum is foreed
through tho ncedle under the skin. The person thus
inoculated may got a little fever and slight headache
after the operation, but gets woll in a few hours. We
should get oursclves inoculated during outhreaks of
cholera.

Treatment of Cholera. Treatment is always attended
with the best results in the first stage of the discase. The
patient should be kept warm. As tho germs of the disease
do not grow in acid solutions, 10 or 15 drops of dilute
wbmatic sulphurie acid, hydrochloric acid, acetic acidp or
cven a little vinegar or lime juice should be given. Tn the
first stage of the illness, bne drop of luudanum may he
glven to a®child one year old, and one drop for every
ycar qrthe patient up to twenty or thirty drops may be
gner? to grownup persons. In the Jatter stages of sthe
discase opium ®should never be glven' On the other
hand, the patient should he stimulated and kept %warm.
The logs should bd rubbed if cramps are present. Ice
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may be sucked in liberal yuantity. and small quantities
of milk, conjee, or rice water slmultl he given at short
intervals. ’

MALARIAL FEVER.

L]

Thix is 01'10 of the most common fevers in India, and *
accounts for a very great deal of ilkhealth, poverty, and
distress. No fewer than 4,126,381t deathe from, fevers,
no doubt chiefly of malarial origin, occurred among the
general population of India during the year 1899. The "
disease is caused by a small living animal parastte which is
found in the blood. The disease prevails chiefly in places
where tho water supply is bad and the svil waterlogged,
and it is believed by some that the parasite may he con-
veyed into the system through water. Mosquitoes of a
particular kind, called “anopheles,” are, however, known
to he the chief mode of spreading the disease from one
person to another. The period of incubation is fixed at
from 3 to 12 days. 'The attack may, however, come on
at once.

‘Symptoms of the Disease. Malarial fever has a hot,
a cold, and a sweating stage. The patient feels very well
after an attack is over. If nothing is done to cure it,
howover, repeated attacks will occur.  The blood is soon
destroyed, the spleen enlarges, and the patient hecontes
pale and ill-looking, and may remain in poor health for,
yonrs, and ultimately die cithef from the discase itself or
something else brought on by jt, such as dysentely or
some affection of the liver. ¢

How to prevent Malarial Fever. All hollows saould
be filled up to prevent water from lodgmg in them and’
thus forming breeding places for mosquitoes. For the
same reason all old tin cans, carthen pots, or otheér recep-
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tacles should not he allowed to lie ahout houses. Water
should not he kept standing too long in hath-rooms or else-
where in or near Infinan dwellings. Kerosine il kills the
larvae of mosquitoes when poured on the surface of water.
It may he ysed when dealing with tanks. We should got
orid of mosquitoes or sleep inside curtains go keep them
from, hiting us  More espocially, it is desirable that we
should protect ourselves at night, as the mosquitoes whose
bites hring om attacks of malarial fever are most active at*
night time. Persons suffering from malarial fever should
be kept separate. Captain Birdwood, of the Indian Medical
Service, s?ggests the following further measures, viz., the
prohibition of digging and excavating of carth or ponds,
the prevention of brick or tile making close to towns ind
villages, the use of masonry drains, and that all canals and
irrigasion channels within municipal limits should he lined
with cement, the use of guuze windows and doors, and the
moro genoral use of (uinine.

Treatment of Malarial Fever. If the discase is already
in the system, the hest way to keep off attacks is hy
taking quinine. This medicine can he hought at any Post
Office in India, in five-grain pice packets.  During the year
1899 no less than 3,337,236 of these five-grain packets were
sold in Bengul alone.  An adult may take as much as four
or five grains every four howrs, or even larger doses at
Idnger intervals, and young children one or two gmins

, three times daily. There can he no doubt that of all
remedics for malarial fevet quinine has heen proved to he
the mo.s't valuable.

PLAGUE. -

The germs of plague are supposed to get into the System
through' the skin by* direct contact, through the lungs, by
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contact with infected clothing, or through living in an
infected house. 1t is helieved that the disease is conveyod
from place to place hy dogs, cats, ras, mice, ants, flies,
bugs, fleas, and lice. It is also holicved that the germs can
be conveyed hy clothes, grain, and other food supplwn, such
a8 ghee; oil, jaggery, nulk butter, curds, cocoanuts, datos,,
cte., mfwtcd‘)y rats or other animals, and through the air.

1t is very important, therefore, duringeepidemics of plague
vto expose grain, ete., to sunlight, which kills the germs of
the discase. The dangers of old rags are supposed to lie

in the fleas carried about in them. It is still uncertain, =
however, how far bugs and fleas aocount for the
spread of plague.  Cattle, horses, and fowls do not, it is
supposed, suffer from the disease. Monkeys and squirrels
do. The sputum, vomited matter, and discharges of
patients may also sproad the discase.  Eating with uaclean
hands and drinking out of vessels used by the sick have
heen known to cause the disease. The saliva, it is said,

may harbour plague germs for wecks after convalescence.

The period of incubation in this disease is from two to
soven days.

Symptoms of Plague. Three days are said to he the
most common interval hetween the time of exposure to the
disease and the appearance of the symptoms. Ten days
are perhaps the longest interval. The symptoms appear
suddenly. Shivering, high fever, quick pulse, quick breath-
ing, intense hoadache, red eyes, vomiting, and great weak-
ness are the chief symptoms. There may also he coughing,
and the pationt may be unable to slecp. hwahmg of the
glands are common in the armpit, front of thé* ¢lhow;
groins, neck, and other parts of the hody. 'l‘hese swollings
arc very hard aud painful, and the patient resists any
attempt to oxamine them. The patient may be noisy, but
as a rule is dull and takes no interest‘in what is going on
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around him. Death may take place within two days after
the symptoms agpear.

Yow to prevent™Plague. Professor Haffkine has said
that if an actualiy first case of plague is discovered in a
big populatign it is aimost as casy to arrest its development
@8 t0¢ put out a hurning match, hut that it js hopeless to
check it after the disease has spread.  Professor Hattkine
was shown some hoases in Bombay in which there were
700 ta 1000epeople living whore cases of plague were
occurting daily all over the ward. He came to the con-
clusion that something more than the burning of sulphur in
the strects®and sother measures were required to arrest the
growth of the disease in the city. In view of the success
of vaccination in preventing smali-pox, Professor Haftkime
hegan to work out a means of preventing people from heing
attacked with plague. As the result of his labours he was
able to prepare a serum which he found had this effect, and
first #ried the effect of it on rats, which cateh plague readily.
Heo says, “Take twenty healthy rats got from a ship, which
has come from a port wnere there is no plague. Inoculate
ten of these rats with the serum and leave the other ten
alone. Put the twenty rats all together and put a rat
suflering from plague among them. It will he found
through course of time that cight or nine or all the rats
that have not heen inoculated will die of plagune, and only
ofte or none of the inoculated rats will die.” Professor
Haftkine, afier careful observations on rats, began to
inoculate human heings.  European and Tndian gentlemen
alike offerdd themselves to be inoculated to prove the
hnrn.xlc%sncss.of the operation, which is done in the same
way &s indculation aguinst cholera. Major Bannerman, of
' the Indinn Medical Service, Superintendent of the Plague
Research Laboratory, Bombay, in a report dealing with the
value of inoculation? in preventing plague, based on care-
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ful and reliable tests made during the epidemics hetween
the years 1897 and 1900, arrives at the follpwing conclusione,
viz.:

(«) That inoculation is harmless ;

(b) That when given before signs of plague are apparent

"t has in many cases at least the powor of avérting
the discase ; .

(¢) That inoculation confers a hight' degree of immunity
from plague, and so reduces very greatly the
numher of attacks, and that when, in spite of
inoculation, a person is attacked, his chances of
recovery are very greatly incredsed. © Irofessor
Haffkine’s serum  therefore promises well, and
evidence as to its real valne as a preventive of
plague is daily accumulating.

Treatment of Plague. No kind of treatment seéms to
be of much value. The patient should he kept lying down,
Patients suffering from plague can be best treatéd in
hospitals, where they reccive good medical attendance and
kind, skilful, and careful nursing. The chances of other
members of the family and of people living in the neigh
bourhowd catehing the discase are thus greatly lessened.
Morcover, removal to a hospital is one of the best ways of
keeping the disease from spreading generally. The fear of
hospitals and concealment of cases have been the chief
causes of the spread of plague in India.

DYSENTERY. -

This disease is cansed by a \ogctablc parasite, which is t6
be found chiefly in the bowel discharges. The pm'hslt(.s
havo also been fotind in the walls of the bowel, the sputum’
of the'patient, and in liver and lung abscesses. » The diseaso
is very common in Indis amongst both Indians and Euro-



DYSENTERY. 105

peans, and particnlarly in jails and other places where
many people liye togother and where there is insufticient
véntilation. Cﬁug&; of temperature, chills, had food,
badly covked food, raw vegetables, bad air, bad water, all
predispose to attacks of the diseuse.

. Symptoms of Dysentery. The lower bowcl. in dysentery
becorpes ulcerated. The ulcers may be very small in
mild ¢ases or very large in severe cases. There is always
griping and gain, which arc sometimes very great. The
discharges from the howel, consisting chicly of slime
and blood, may be passed several times in an hour
in bad cafs. d'hese discharges are so dangerous, that in
jails and clsewhere it is the rule to have them burned.
Patients after recovery very often remain in poor health.
Dysentery is one of the most common causes of abscess of
the liver.

Prevention of Dysentery. The only way to avoid
an astack of this disease is to be careful about what we
cat and drink, avoid chilly, and have plenty of fresh
air.

Treatment of Dysentery. Complete rest in bed is
necessary A dose of castor oil and landanum is a safe
medicine to take in the first stage of the discase.  Ipecacu-
anha is also a valuable medicine to use.  Milk food should
alone he taken. Hot moist applications to the belly are
vory soothing. Careful medical treatment and gowd nars-
ing are often needed. Tf a case of dysentery is treated
in its carly stage with repbated doses of suline purgative,
such as Egsom salts, heginning with one half ounce in
wateh, Ahd giving teaspoonful doses every two hours after-
wards untid the howels are very freely opened, the disease
'in most cases will he cut short.
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ENTERIC FEVER. /*

This disease, like cholera, is caused chiefly by polluted
milk and water. It is believed that it can also he caused
by bad’ gas from foul drains. Attendants on the sick may
contract this disease also through soiled hands. Enteric fever,
until recently, was supposed to he a discase of rare.occur-
renco amongst natives of India.  Captain Rogers, LM,S., has,
however, lately shown that it is very common amongst
them in Caleutta  Europeans are often attacked soon after
they arrive in India. It is common amongst soliiers. The
gorms are found chiefly in the discharges from the howels.
They are also, however, found in the urine duving conva-
loscence.  [f any of these discharges are thrown carelessly
about anywhere, thoy dry up, get blown ahout by the
wind, and often find their way into our water and milk
supply. The germs, it is said, may remain in an sctive
state in the form of dust for a long time. The dischurges
may also find their way into wells and tanks hy soaking
into the ground.  Water thus poliuted, if used for washing
milk vessols, or added to milk, will spread the discase. It
is very important that all discharges from the bowels
should he destroyed or disinfected at once, as in cases
of cholera. Great care should also be taken to keep the
hedding and clothes of the patient thoroughly clean.  »

Symptoms of Enteric Fever. This dixcase has a long,
period of incubation (10 to 45 days), and the patient
may be ill all this time and yet able to walk ubout. En-
teric fever is a discase in which the small héwel ha
numerous ulcers. Frequent and loose discharges froth the
bowel, very like* pea-soup in colour and ‘consistency, are'
a confmon symptom. The bowel hecomes exceodingly thin
owing to the ulcers cating into it. *The ulceration also
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causes bleeding at times, and not infrequently the uleers
eat complotely through the walls of the howel, and in this
wiy cause the sud@en death of the patient.

Prevention of Enteric Fever. This isx a discase in
which 1n(x,uln.t.wn as a preventive measure has also heen
Jriede with good results so far. Hero agyin, however,
good (drinking water, good milk, and goud food are the
best means of prevension.

ent of Enteric Fever. The patient should he
kept lying in bed until all danger from bleeding or risk of
perforation of the bowel has disappeared. In no kind of
disease is “earcful medical attendance and nursing more
needed. If the greatest care is not taken when the patient
is beginning to get well, a second or even third attack nmy
oceur.
' HYDROPHOBIA.

This disease is very common amongst hoth Kuropeans
and Iudians. It is caused by the bite of animals suffering
from a discase called rabies.  The saliva of such animals is
sufficient to cause the disease if it comes in contact with
u sore or abrasion of the skin of the hand or other part of
the hody.  The hites of rabid dogs are the most common
cause. Foxes, wolves, jackals, cats, and even cows and
horses may suffer from rabies.  Animals affected with this
dincase are said to be mad. The madness may be of cither
a raving or a dumb kind.

Symptoms of Raving Midness in Dogs. The dogs are
at ﬁrst qumt full of fear and do not care to move about.
l‘hey £on afgerwards become ill-natured and rofuse to eat
t.helrofm)d,o but will chew picces of wood, cloth, mude or
anything else t.ﬁc_y may find lying ahout,sand in this stage
are apt to run wildly about snapping at anything &t any-
body théy happen td meet.
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Symptoms of Dumb Madness in Dogs. In this form
of madness the chief symptoms are ths early loss of
power of the hind legs and lower jaws! [he animal cannot
swallow, and soon dies.

Symptoms of Hydrophobia in Human Beings. The
period of incubation in this disease is longer somevimes
than in any other known form of discuse. Symptoms may
not appear for many months aftersthe hite. The first
symptoms arc very often discomfort and pain in the place
where the patient was bitten. The first symptoms, how-
cever, may he loss of spirits and slecplessness. The appetite
may also he lost.  There is a choking feeling in the throat,
and the patient may not he able to swallow even water
wivhout bringing on spasms.  DBreathing is difficult. The
patient has a seared look. The saliva which collects in
the mouth is spit anywhere, and even into the feces of
the attendants. The patient hecomes very noisy, and
soon dies from cxhaustion. The attack seldom »lasts
longer than from two to four days. Recovery scldom
takes place.

_ Treatment of Bites of Rabid Animals. Animals
supposed to he mad which have bitten anybody should
not ho killed. They should be kept tied up to see
whether they are really mad.  Caustic or a hot iron wire
should be freely applied to the wound. If the animal is
mael, the patient should go at once to the Pasteur Instituce
for what is called the anti-rabic form of treatment. The
results of this treatment at the’ Pastour Institute in Parvis,
in 1899, show a death-rate of 0-25 per cent, or'l death in
every 100 persons treated. The death-rate among . those
bitten hy rabid animals, and who have not ‘undedgone
treatment, varies according to the class of the animal.
Some ‘authorities give the death-rate among those bitten
by rabid dogs as 30 to 35 per cenv, others 50 to 55
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per cent., or higher, or a mean death-rate of 42 per cent.,
that is 168 in gvery 400 persons. Am(mgst those hitten
bv wolves and ].“k'.ls the death-rate is about 80 per cent.,
or 320 in every 400 persons.  There is at Kasauli an
Inst,ltut,o to, which persons who are bitten by rabid dogs
or other animals may go for treatment, gud I would
strongly advise any person who may be bitten to go there
at onoe, )

'Phe Jollowimg directions for those who wish to go have !
heen drawn up by Colonel Bamber, of the Indian Medical
Service :—Place where the Institule is Located.—-Kasuuli, a hill
station 9 thiles from Kalka Railway Station. Kalka is 38
miles from Umballa by railway.  Conreyance.—Dandies and
horses.  Situation of IHospifal.- -Manor house.  Treutmenta—
Free to all classes of peoplo.  Nafure of Treatment.—Hypo-
dermis inoculation, causing little or no pain, merely the
prick of the needle. No confinement to bed or gnarters
(luriug the entire course of the treatment.  Periwd of treal-
ment,  Fortnight to three weeks.  Atlendance.-- Daily at
10.30 A.M.  Accommodution.  Persons bitten by rabid animals
are treated as outdoor patients. Lodgings for Europeans
and Eurasians, dak bungalow and hotels ; for Indians, serai
and private lodging houses in bazar.

It is understond that a philanthropic Indian gentleman
has recently given funds for providing free accommodation
for sixteen poor Native pationts, while a Parsi gentleman
provides hlankets and clothing during the cold weather,
and food if necessary. Tt is particularly requested that
patlents shduld avail themselves of the treatment without
tny 'lqss of tl.mc, as the sooner they place themselves under
treatmont sthe greater aro the chances of their immumity
'from hydrophobia. 321 cases of hites wert treated hetween
9th August,«1900, and the end of the following yedy. Of
the animals which 'inflicted the hites 282 were dugs, 27
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jackals, 6 wolves, 3 foxes, and horacs, mules and cats one
each. .Jackal hites are reported to huv‘?wcn most severe,
requiring special care, as the virus ire &ven slight wounds
cansed by jackals is very strong. Major Sumple, R.AMC,
the medical officer in charge, remarks in hig report that
many of the native patients arrive with the idea that they
are coming to a hospital, and that they have got to ramain
in hed during the whole course of tecatment ; they scem
agroeably surprised on learning that this is not the case,
and that they can go about as usual.

How to prevent the Spread of Oontagious and Infectious
Diseases. The chief means whereby this- ohjéet may be
effected are: (1) notification, (2) isolation, (3) segregution,
anl (4) disinfection.

Notification of all cases of infectious disease should be
insisted upon everywhere.  This would enable the Health
Authoritios to take steps to prevent outbreaks of disease
assuming serious dimensions. In every instance where
suitable accommodation is not available for treating in-
foctious cases in private houses, the patient should be
removed to a hospital specially set apart for the reception
and treatment of such cases. This is called isolation. It
would he far hetter in the interests of the patient, friends,
and other people, if all such cases were treated in
hospital, and they are very illsudvised who raise objections.

It is sometimes considered desirable not only to remove
the sick, but also to prevent those who have heen in contact |
with the sick from mixing wivh other people until it is
certain that the risk of infection is aver. bpeual camps
are sometimes provided for this purpose. 'l‘hm is known

us gegregation,
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..DISINFECTION.

Disinfection has heen defined as the destruction of the
most st.tbl(,. known infective matter, that is to say the
Aisindection of the germs of disease and their  Bpores. The
agents employed for cffecting this are known as dis-
mfgctnnm Some ehemical agents merely restrain the
growth, of disanse germs, but do not destroy them.  These
are called antiseptics, of which horax and horacic acid, used
for preserving food stuffs, and lime are examples.  Others
simply corfreal smells, and are known as deadorants.  Char-
coal and camphor are used for this purpose in urinals.
Tar is largely used for the walls and wood-work of latrives
and receptacles for refuse. Condys fluid and cucalyptus
are largely used in European families.  Disinfection may
he carried out in three ditferent ways: Ist, hy fumigation ;
and, shy the usc of chemicals; 3rd, by heat.

Fumigation. Fumigation with snlphur is a method
which is well known everywhere, and is still very largely
employed in India. The use of sulphur fumes has, how
ever, heen shown to he a mere farce.  The only real good
obtained is when the doors and windows are opened after
fumigation to admit fresh air  Chlorine gas and carbolic
acid vapour have also heen used.  Jt may be said, how-
eter, of fumigation in general that it ix of little use. o

Chemical Disinfectants. The best disinfectunts, and
those most commonly used, are carholic acid and corrosive
sublmmte * Calvert's carholic powder, Macdougall’s powder,
ky(,a ﬁhunylc, and Lawe’s disinfectants aro useful forms of
cheneical chsi.ufectantﬂ The latter may he nsed in the ligiuid
form, in the form of soap, or us & powdem It has been ex-
tensively used in cases of sickness for washing, for cheaning
floors, for latrines, Wrinals, and numerous other purposes.
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Heat. This in tho hest disinfectant of all. The forms in
which heat has heen employed are by the direct use of the
flame, hy hoiling, hy the use of dry gas®r vapour generated
in a disinfecting chamber or stove, by steam vapour aud
steam, and by means of saturated steam confined under
pressure in stoves.  Hot air is ohjectionable, on the ground
that the tomperature necessary to destroy the germs of
disease is 5o great that the articles toshe disinfected would

sin most cases be destroyed. Leather ands india-rubher
goods are destroyed when exposed to great heat in any
form.  Prolonged hoiling destroys almost all germs of
infections disease.  For all practical purposes hoiling is a
safe and simple means of disinfection for ordinary house-
hold use.  Boiling is also largely used for sterilising water
and milk, and instruments used for performing surgieal
operations.  For the dixinfection of rooms the use of what
are called lquifex sprayers is to he recommended. Theso
are small hand pumps into which the disinfecting liquid is
poured. By working the handle the fluid is forced out of
the pump in the form of a fine spray. For disinfection on
a large scale, however, such as, for example, the bedaing
and ciothing of a patient or the crew of a ship, special
arrangements are necessarv; amd, as these are very ex-
pensive, they have to be provided by the ealth Authorities.
Large steam disinfoctors are wsed, of which the * Equifex
Stove” is the hest.  Tho articles to he disinfected are pilt
into a large wire cage, the door of the stove is shut and
firmly fixed hy means of serews, steam under pressure, in
order to get tho greatest heat possible, is ther admitted.
After the expiration of half an hour, or less time ever, the
artioles thus treated may he safely removed and used again,
Every large city and town should be provided with Equifex
stoves 1or publie use.
The following instructions, based chiefly on suggestions
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contained in Parkes’ Hygicne, regarding disinfection may
be found useful in dealing with cases of infectious and

cofitagious disease.™

I DISINFECTION OF EXCRETA AND DISCHARUES.

- The ft)llo“.'ing solutions have heen recommepded :

A. Carbolic acid solution (1 in 20), ie. 1 part of acid
in every 20%parts of water.

B.* Mcrewlic chloride solution (1 in 1000).

FormurLA GENERALLY Uskb.

Bichloride of wereury, - - - - i on
Hydr8chlork: acidd, - - - - - 1oz
Conmereial anuline lnlnc, - - - - grains
Water, - - - - 3 gallons

N.B.—This mlutxon cor mdes mcmls and is poisonous,
C. Izl solution (1 in 20).
D’ Lawe's fluid (5 in 100).

Ether of these solutions should be applied to the vomited
matter or excreta immediately they are expolled ; they
should then he collected and mixed with an equal quantity
of the disinfecting solution, allowed to stand for a quarter
of an hour, and then he burnt or buried.

Dry carth, charcoal, quick-lime, chloride of lime, and
carholic acid powder are useful deodoriscrs.

Quick lime, 5 parts, and carbolic acid, 1 part, muke a
gowl deodorising mixture. .

* II. DISINFECTION OF CLOTHING AND BEDDING.

1. Burniny is best, and all articles of little value should
be buh.ﬂ.
2. Roiling, 8r at least soaking, of infected clothing apd
ﬂoddmg for 24 hours in some disinfecting liquid, such as

one of the following, is useful : o

(«) Tzal, 5 parts to 100 water.
. H
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(b) Chloride of lime, 2 onnces to 1 gallon of water.
(¢) Carbolie acid, 5 parts to 100 of water.
(77) Bichloride of mereury (1 in 106v) solution.
(¢) Lawe's fluid (2 in 100).
After sonking in any one of those solutions, the <lothing
should he huiled and thoroughly washed with soap anc

warm water. 4
h )

IIT. DISINFECTION OF ROOMS AND FURNITURE.

Fresh air and sunlight should he freely admitted.  All
wood-work shoulld be well serubbed with spft scip and hot
water, or washed with a mercuric chloride solution (1 in
5@00), chloride of lime (L in 100), or Lawes fluid (2 in
100). The walls should be treated similarly. Spraying
with « hand pnmp will suffice (Fig. 35). Bamboo syringes
are sometimes used for this purpose.

These disinfectants are also useful for disinfecting drains,
lntrines, and similar places, In weak solution they may be
used for disinfecting the hands and hodies of attendants on
the sick and others brought into contact with the infection.
The vapour of formic aldehyde has been highly spoken of
as a disinfectant for rooms. Any valuable articles of
clothing made of silk or other expensive material which
wonld be spoiled hy disinfecting them should be spread out
angl carefully exposed to the sun.

All rooms in which the sick arc treated should be kept
scrupulously clean and well ventilated. The room should
contain us little furniture as possible. Clothes, mats, books,
papers, etc., shonld be removed. Nothing should *e aken
ouy till disinfected, and this more especially apvlies’to the
discharges from: the body. Nurses should always h
dressed neatly and cleanly, and should be careful not to eat
with infected hands. The spread of discase can also be
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o '
checked to,afarge extent by personal cleanliness, avoiding

sovercrowding, Fresh air and light, and” the lime-washing of
houses insidg and outside. .

’ .
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PERSONAL HYGIENE.

Exercise. It is impossible to rcmain in good heaich
without taking oxercise of some kind. Exercise is generally
taken with the object of improving the quality and incrcas-
ing.the size and strength of the muscles of our bodies Tt
does a great deal more than that, however. It helps to keep
the other parts of our bodies in a healthy and active state.
During exercise the blood passes much more quickly
through the lungs than at ordinary times, and more air
and consequently more oxygen are inhaled and more
carhonic acid gas is given off. There is alsv a large
increase in the amount of watery vapour exhaled. In
ordinary breathing 480 cubic inches of air are taken into
the lungs per minute. During walking at the rate of four
miles per hour 2400 cubic inches of air are inhaled per
minute, while at the rate of six miles per hour the amount
inhaled is 3360 cubic inches. During exercise the hings
and chest walls should be perfectly free in their movements.
Difficult breathing and sighing while taking exereise point
to the fact that there is too much hlood in the lungs, and
that rest is needed (Parkes). During exercise there is
an increased flow of sweat, which also contains waste matter
in large «quantities. More work is imposed on the heart,
which hecomes stronger and thicker when used properly.
Thn bload is purified, the appetite improves, and food is
more easily digosted. Excrcise also helps to keep up the
heat of the hally  Our brains, moreover, work hetter if we
take physical exercise regularly. Ixercise is purticularly
necessary in India, where the heat tends to make“néople
lazy and inactive. Persons who travel abof@it in p?lkies
and other converances and take no exercis and who eat a
greattleal, and more especially such food as fat and sugar,
generally become, as has already been stated, very stont.
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The forms of exercise are numerous.  We should all select
that form which suits us best, whether it be riding, gym-
nastics, bicycling, walking, cricket, tennis, badminton,
football, hockey, golf, rowing and boating, or the use of
dumbells, or wrestling. Many of these forms of exercise
are yvell kifown and much liked by the natives of India.
"The excruses taken should vary to some cktent, so that
no p.'u't. of our bodicg will suffer from neglect.

it is suppoged that a walk of ninc miles daily is sufficient,
excreise for a man whose duties during the day are of a
sedentary nature (Parkes).  If onr Iabours are of a physical
kind, ourespare time should he spent in harmless amuse-
ments and improving onr minds. It often happens that
young persons hecome too fond of gumes and other amyse-
ments, and negleet their studies, and grow up with big
hodies, but little mental eulture.  In trying to develop our
steength and onr badies, our brains should uot he entirely
nedlpeted. It is the mind that makes the man.”

Rules as to Bxercise. Excessive or hadly-regulated exer-
cise causes too much pressure in the blood-vessels in the
lungy, and bleeding sometimes takes place from this cause.
Heart disease is often cansed in the same way. Too little
exercise, on the other hand, also does harm, and may even
bring about a condition of the lungs which makes them
more liable to be attacked hy disenses, such as consump-
tipn and bronchitis,  Fatty food is of great henefit to those
who take much exercise.  Spirits are injurious.  Water is
the best liquid to take, and should be taken, during hard
excreise, in small quantities at short intervals, instead of in
Jarge qﬂnntlf.ws after exctcise i finished. It is hest to take
v'«'mlso iy the open air, hecause as much oxygen as pnsglhle
is required to purify the blood, which® diging exereise con-
taing a very, much larger amonnt of carbonie acid ges than
during test. .
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Rest and Sleep. Rest of hody and mind is as much
needed as exercise for the maintenance of good health. It
is during rest that the repair and the renewal of our tisswos
take place. Reust is ohtained chiefly during the hours of
sleep. Sleep has for this reason heen culled ¢ Nature’s
sweet restorer.” Sleep is most sound and refreshing in
rooms which wre quiet, dark, well ventilated, and ncither
too hot nor too cold. Great heat prevents slocp,' and
prolonged slecplossness brings on ill-health. It is ‘for
this reason that punkahs, electric fans, and other artificial
means of producing a feeling of cooluess in the air are used
in India during hot weather. Hard beds are more healthy
to sleep on than soft heds. It is a mistake to lie upon
floprs. They may be damp, or foul air from the underlying
ground may he inhaled. Fever, dysentery, chills, and
rheumatisin may he caused in this way. There is, more
over, great danger of being bitten by snakes or other
poisorous animals. The use of raised beds is strongly
recommended. In order to enjoy a good night's vest it is
important that our bedding should he clean.  The clothing
which we wear at night should be made of some light
woollen materinl. Linen sheets should he used, and the
under covering should bhe made of the same material
After we get out of hed in the morning onr bed clothes and
bedding should be well aired and exposed to the sun, and as
mugh air should be admitted to our hed-rooms as possible.
During sleep our heads should not be covered. This leads
to rebreathing the foul air exhaled from the lungs. It is
for this reason also that two persons should. not sleep
together. Separate heds should he used. Animals -should
not be allowed to sleep in hed-rooms, as they use up the
oxygen of the air, and give off carbonic acil gas. Lamps,
candlas, and charcoal fives also, as we know, vitiate the air,
and should not be kept burning in. bed-rooms if it is
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possible to do without them. Cooking should always he
done in cook-hauses, and never in sleeping rooms. Sleeping
rodms should contain as little furniture as possible, as
furniture takes up air space. Mosquito curtains are ox-
tremely uscful as a protection against mosquitoes, whose
GJhites disturh sleep, and, as we know, can cuuse malariul
« fover, We should not retire to rost on embty stomachs,
becanse even during sleep the heart, lungs, and other
organs continyo to work, and require to be nourished. A.
light meal will not only supply the energy to enable our
'_orgnns to perform their duties during the hours of sleep,
but will aBo assist in inducing sleep.  We should not retire
to rost immediately after eating a heavy meal. The heart
and stomach are hoth situated on the left side of the bugly,
and close to each other, although soparated by the
diaphgagm, or midriff. A full stomach interferes with
the free action of the heart ; a person should not therefore
g0 'to slecp lying on the lefs side. 1t is better for this
reason to lic on the right side  Palpitation of the heart,
which i & common complaint, is often cawsed hy pressure
of the stomach on the heart. 'This happens when the
stomach is distended with gas arising from indigestion. 1In
cases of sleeplessness it is hest not to struggle to go to
sleep. Sleep often comes when least expected, and to
struggle to go to sleep often makes the sleepless feeling
much worse. The use of drugs to induce sleep shoulg he
« strictly avoided exeept under medical advice,
The Amount of Sleep Required. *‘Infants require
16 hours of sleep every 2+ hours, children two years of age
ereqiif® 14 hours.

% Childven four years of age require 12 hours,
' ” * “i!-!ht » ” ’ o 11 ”
,w  twelve,, ” 10 , o

At 16 years of age® hours are required. Women need 8
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and men 7 to 8 hours of sleep. Old people require more”
(Reynolds).

Cleanliness and how to Cleanse the 8kin. Warm water
and soap are best for this purpose. Soap is used to
make the removal of fat casy. Noap which dnes up the
skin or makes it tender should never be nsed.” Hard
water is not good for cleansing purposes. It takes
up the fat, and makes the skin dry.and harsh. Eoiling

smakes hard water more fit for use. Rain water, which

is soft, is the best water to use for bathing. A nail
brush, a picce of flannel or a sponge, may be used with
advantage.  In hot countries, such as India, the whole
body should be washed thoroughly once a day at least;
and those parts of the budy, such as the hands and
foet, which arc exposed, should be washed several times
daily.  When special cleansing is desirable, ar, for
example, hefore commencing snrgical operations, twrpentine
is of the greatest service. It removes all traces o fat
and smell,

Bathing. A cold bath is very refreshing, but we should
not remain in it too long. A plunge into cold water and
out again is sometimes sufficient, and may he taken even
when t-he skin is hot and perspiring. If the skin begins to
glow immediately afterwards it is safe to take cold baths,
If, however, shivering oceurs, and the tips of the fingers
and toes remain blue and cold, they are hurtful. Aft.r
bathing, the body should he well rubbed and dried with a
thick, heavy coarse towel. The habit of walking home
froni hatning places with wet clothes clinging to' the hody
is attended with great danger to health. When s Huth
cannot he taken, the body may be rubbed witl. a twel
which has been d‘pped in cold water, or a sponge may be
used. »The skin cools after warm haths. A werm bath, or
sponging with hot water, is sometimes ‘used to reduce the
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heat of the body in fever cases. The warmth hrings the

blood to the skjn, and the air abstracts some of the heat.

Ifis due to this canse that the fever is reduced.  Delicate

persons, who have not much blood in their hodies, some-

times faint in hot baths owing to the rush of blood to the
Jskine A wirm hath is also very healthful and agreeable
» wherya person feels cold and chilly. *

Tuskish Baths cagise profuse sweating, and ave thus a
very ugeful mypans of helping to clean the skin. Bathing,
cither in cold or hot water, should not he done after eating

,a heavy meal. The cold water drives too much blood to
the walls®of the stomach, while the hot draws the blood
away. In hoth ways the proper digestion of food is
interfered with.  © Baths may be roughly classifiedeas
follows : cold bath, 60° to 70° F.: tepid hath, 85° to 95° I.;
warmgbath, 96° to 101° F.; hot bath, 104°to 111° K, A
wiem bath for a child should have a temperature of 96° to
98" K. The water of a cold hath should never have a
temperature less than 59° I, that is, about forty degrees
lower than the temperature of the healthy human hody ”
(Simmons and Stenhouse).

Effects of Sudden Chilling of the Skin. Sudden cooling
of the body, after hard exercise or exposure to great. heat,
is sometimes very dangerous. It often causes colds, and,
owing 1o the blood being suddenly driven from the skin,
inflammation of the Inngs, liver, kiduey, and other organs
often results. Chills, too, often cause diarrhoea. It is to
prevent chills that knmmerbunds ave worn in India.

Nails. Wails are made of the same kind of cells as skin,
oThe' @lfs have merely undergone a process of hardening.
The %horns of animals are also outgrowths from the skin.
*Nails are firmfy fixed and have roots, just as hairs have
roots. Nails strengthci® the tips of onr fingers and toes,
which they also protect to some extent. The finger nails
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sometimes fall off owing to the finger tips being used too
much. The finger nails also enable us to pick up small
objects, and are useful in numecrons other ways. Nalls
should he kept short and neatly trimmed. Knives, or
other instruments, should never he used to remove dirt
from underneath them. They make matters worss hy
raising the nail, and causing dirt to collect more easily and
in larger amount. Nail brushes should he used instead.
It will, however, be unnecessary for grown up people” to
use even nail brushes if the use of instruments for cleaning
their nails in carly life is avoided.  Toe nails should be cut
square. \When hoots or shocs are worn, they fhonld not
be too short or pointed. A badly shaped and badly fitting
boot distorts the feet, causes corns, and makes the great
toe nails grow into the flesh. This is a very painful
affection, which often requires the removal of the nail. In
ingrowing too nails, the removal of a wedge shaped portion
of the point of the nails, leaving the corners untourhed,
helps to remedy the complaint. Thinning the surface of
the nail by scraping is also useful. This treatment makes
the nail grow where it is eut or scraped, and stops its
growth at the corners. A small piece of cotton or rag,
placed under the corners of the ingrowing nail, does good.
The nails, especially those of the fingors, should always he
kept perfectly clean. Nothing is more objectionable or
offgnsive to the eye of an onlooker than an aceumulation of
dirt under the nails. The dirt may. morcover, be the
cause of some of the worst form of diseases

Hair s also an outgrowth from the skin: In cold
climates the head should not he"washed more than'oiice a
week or once a fortnight. Soap and soft ‘warm "l'n'te!'
should be used. » The white of an egg has been recom-
mende. for this purpose, becausd®it does not dry up the
hair so much as soap does. Some people wash their hair
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daily. This is almost unavoidable in hot countries where
the skin is so agtive. It is not, however, altogether a gond
plactice, as it removes the fat, and, in this way, it is said
to canse the hair to turn prematurely grey. A good rule
is to wash the hair as little as ix consistent with cleanliness.
It shohld Ve combed and brushed several times a day.
‘This, helps to remove dirt.  The brugh should not ho too
hard, otherwise the hair will be broken. The use of a hawl
brhsh also tguls to cause “scurf” (KReynolds). The hairs
is, a8 a rule, most abundant when heavy and tight coverings
for the head are not worn. When possible, it is desirable
to keep the head hare.  Dirt and negleet breed vermin and
lead to discase of the scalp.

Teeth. It ix most important that our teeth should be
kept in good order. Stomach disorders and bad health
generplly are often cansed through bad tecth, or loss of
these most important organs. Our teeth should be kept
thdrpughly clean by the use of a soft tooth brush, or other
similar means, immediately after cating.  The mouth should
also be carefully washed with some simple mouth wash,
which will prevent the germs that canse decay from doing
any mischief. Listerine and euthymol form excellent mouth
washes. A pale solution of permanganate of potassium in
water is also useful for the same purpose. A fine thread
drawn between the teeth helps to remove food particles.
Ricarbonate of soda is extremely useful for removing, fat.
The use of toothpicks should he avoided. If, however, it is
necessary to use them, toothpicks made of soft quills or soft
wood aresbetter than toothpicks made of metal or other
hartl sithstance, which br'eak the teeth. Attention to these
dotdls will prevent decay and discoloration. Tf the pabit
of thoronghly® cleaning them with a’soft brush or similar
means and plain water or simple mouth wash afterdoud is
acquirell in childhdod, the use of carbolic powder, chalk,
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camphor, charcoul, or anything of that kind will not be
necessary.  If, however, in adult life, decay bogins to
appear, a dentist should he immediately consulted, as
nothing is so painful as toothache, and nothing so offensive
as the foul gases which escape from had tecth. Artiticial
teeth are the hest remedy for indigestion and poor health
cuused by the’loss of natural teeth.

CLOTHING.

1

Clothing is worn to keep the hody warm and dry, tn,
protect it against great cold or great heat, and against
injury, disease, and dirt. In most parts of Indin during
the greater part of the year the heat is so intense that
the, majority of the inhabitants wear clothing merely for
the suke of decency.  Much of the c¢lothing used in most
countries serves only the purpose of personal adornment.

Materials used for making Clothing. In coll countifes
thick warm woollen material is best.  In hot countries
white cotton is cliefly used.  Clothing which does not
conduct heat readily, and thus does not allow heat to
escape casily from the body, is the warmest.  Fur is the
best in this respeet, but is used only in very cold countries.
Wool, silk, cotton, and linen come next.  Linen conducts
heat quickly, and therefore feels cold.  Waterproof material,
sueh as oil skin, tarred eloth, or e¢loth covered with India-
rubker, is the worst of all to use, hecause it causes excessive
perspiration and prevents absorption.  'When waterproof
coverings ave worn, they should he well ventilated.  Woollen
material absorbs sweat, and thus prevents chiils caused
by evaporation. Cotton does not possess this qhality. -
Woallen material of light weight. light in “eolour, sand
porotis ix the most suitable material for " clothes in all
climatés, cspecially in countries with great daily and
seasonal variations of temperature.

1 L
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The Construction of Clothing. Clothing should be
made to fit comfortably. No part of our hudies should be
constricted or any of our internal organs pressed upon.
Fortunately, amongst the people of India the use of stayvs
and the habit of tight lacing, -vhich compress the organs of
the chest and ahdomen (Figs. 36, 37, 38, and 39) and are
so injurious to the health of European women, are not
practised, and boots, which so often distort and canse many
painful affections of the feet, are seldlom w-rn (Fiz. 40).

¥iu, 40.— Foor DistorTED By TicnT Boory, ann Natrias Foor,

Dhoties and saries, however, which are worn, should not
be drawn too tightly round the waist, and the use of heavy
ornsments for the wrist and ankles, which are injurious $o
health, should he abandoned.  Clothing should he suspended
from the shoulders, but preferably from a hroad band
fitting comfortably round the body above the peivie bones.
It should never give too much support to the body, which
should he free in all its movements. Supports, such as
stays und boots of a particular shape, have sometimes to
he use? in cases of hodily defects or weakness, or to “help
to rectify deformities. If possible to do without them,
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they should never be used. Tt is unwise and unsafe to sit
in clothes whigh are damp from either min or sweat.
They should be changed at once. Cloth which has heen
dyed should not be worn next the skin. Clothing should
be porous, to allow of ventilation. Our clothes should
Je dleln, frequently exposed to the sunlight, fit com-
fortably, and he adapted in thickness of téxture to the
scasow of the yeary Dirty clothes cause disease of the
skih apd vergiin.  Loosely fitting clothing made of cloth s
of course texture is warmer than light clothing of fine
texture.  During cold weather the use of blankets at
.night wil prevent chills and diseases caused by them.
The exposure of infants to cold is extremely dangerous,
They should be thickly clad, more especially during ¢pld
weather.  Attention to the ahove details regarding clothing
will hglp to keep the body in a strong and healthy condition.

" EFFECTS OF EARLY MARRIAGE.

Early marviage, which is the custom among [Hindus,
is regarded hy Dr. Mohendra Lal Sivear, a distingnished
member of the medical profession in Caleutta, as the
greatest ovil of Indin. In his report for the year 1899,
the Sanitary Commissioner with the Government of India
observes that no less than 88 per cent. of the total number
of women in India between the ages of 15 and 39 were
shown at the census of 1891 to he married. It is furfher
" ohsorved that 84 per cent. of the children horn in Caleutta
and 18°T per cent. of those horn in Bombay are horn dead.
o Theslarge numher of stilkbirths is ascribed to the ')outhful
age g't mophers, the unhealthy sanitary conditions in which

sthey live, and ¢he physical labour they are called u to
endure during pregnancy. Marriage should not tak%uce
until the body is fully developed, otherwise it is impossible
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for the offspring to he strong and healthy or the race to he
anything but fechle. LKarly marriage is, moreover, most
injurious to the health of young mothers. Dr. Mohendra
Lal Sircar a fow years ago remarked at a public meoting :
“ From medical observation extending over 30 years he
could say 26 por cent. of Hindu women died prematarely
throngh carly marriage, 25 per cent. more were invalided
by the same cause, and the vast majority of the remainder
suflered in health from it.” ‘ .

A Bombay Government School Inspector says : .

“Hindu and Parsi hoys are both sharp and intelligent,
and nntil the age of sixteen few teachers could desire nore
energetic or painstaking scholars and students.  The result
of their carly marriages and consequent cohabitation is
simply deplorable : the great majority of the boys are
exhausted and spent before they reach seventeen. Their
fornier energy and youthful brightness are gone. Hencefor vh,
for purposes of close application on the part of the stndent,
they are an utter failure and disappointment.” TEarly
marringe is, it will thus be seen, in every respect wrong

THE CARE OF CHILDREN.

The care of children has already been partly con-
sidered in connection with the subject of food, clothing,
rost exercise, and sleep. The high death-rate amongst
children in all countries is due largely to premature
births, hereditary tendencies, congenital defects, the want
of knowledge as to how children should ht fed and
clothed, and other matters relating to their propér up-
bringing, overlaying in bed, to ignorance of disease and
how *o prevent it, and more cspecially diseases of an
infectic.as nature, to many of which children are peculiarly
liable, as, for example, small-pox, and to insanitary sur-
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roundings. In India the youthfulness, immaturity, and
inexperience af mothers are also largely responsible.
Children, angl more especially infants, are very sensitive
to cold, and should therefore he kept wmm. Their
clothmg should fit comfortably, and the use of pins
,shonld” be *avoided. Their skins are very tender and
eas:lg irritated. The skin and clothing should therefore
be kept spotlessly eclean. Fresh air and exercise are
abdolutely essential to good health. Children should he
L5gpt in the open air as much as possible. In India it
,is ‘of course nccessary to protect the head aguinst too
great exflsure to the sun. This observation, however,
applies more particularly to European children. The
clothing of children should be changed immediately after
their play is over, their skin should he well rubbed
and dgied, and dry clothing should be put on, otherwise
they will run the risk of catching a chill. The hours
of sleep and the time of going to bed and getting up
in the morning should he carcfully regulated. This is
required of parents, in the case of children attending certain
public schools in England, by teachers who fix the hours
for children of different ages. Sleeping rooms should be
well ventilated, overcrowding avoided, bedding kept clean
and exposed daily to sunlight and air. The greatest
attention should be given to the food of children, becauso
a great many of their ailments are caused by unsuituble
food which they cannot digest.

It is most important that the bowels of children
should be “kept regular in their action, but the use of
medfcihes for the purpose should he avoided as much
as passibla *Carefully selected, well prepared, and easily
Higested food Will help considerably to da this. C}?mn
should be saught to be cleanly in all their HNabits.
The importance of providing goo ventilation for school-
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rooms has already heen discussed.  The subjeet of lighting
should also receive the most eareful attemtion. School-
rooms should he so constructed that sunlight may he evenly
distributed and glare and shadow avoided as much as
possible.  Electrie light is the best form of artificial light
for reading :qul general use. It shonld not, however, he
allowed to fall direetly on the eyes, or injury and defective
vision are likely to result therefrom.w In this connection

* attention ix directed to the importance of hawng defects in
the eyesight of children attended to directly they ag-
discovered. It is Cesirable also to he on the ontlouk for
defeets of this kiud which are often eaused throngh reading
hooks, printed in too small type, or in a bad light. Tt is
alsy necessary, in cold countries, to provide arrangements
in schoolrooms to secure warmth.  And lastly, as the
health of children often suffers from the constrained position
in which they sit at their desks during the hours of study
it is considered desirable to give in the form of an appendix
what has been said on this important subject by Mr.
Priestly Smith and Mr. T. ;. Rooper.  These rules cannot,
perhaps, be applied in the case of children attending many
of the small village schools in India where the floor is often
their desk, seat, and slate combined. They might, how-
ever, be applied with advantage to the health of students in
some of the higher schools of learning,

EFFECTS OF EXCESS AND INTEMPERANCE IN
THE USE OF TOBACCY, OPIUM, ETC. ,

Tobacco is the leaf of a plant called Nicolianum Tub.cum.
It is*¥rown very largely in South America, lndia, and other
parts of the world, and is used extensively everywhere. 1t
is, a8 a rule, smoked. Tt is, however, occasionally chewed.
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Like the chewing of pan, the chewing of tobacco is an
etceedmgly direy and unhealthy practice. In India a small
quantlby of tohacco is often taken with pan, and cocaine is
sometimes used in the same way. Tobacco is also used, but
less frequently, in the form of snuff. Snuff-taking used to
ohe a fashionable practice. .

Composition of Tobacco. Tobacco leaf contains an oily
magerial, and an alkd#loid called nicotine. Both these sub-
stances produde violent sickness. One drop of the nicotine
~agufficient to kill a dog. Tobacco smoke is also used to
Lkill the smu.ll insects which infest plants. The amount of
nicotine contained in different kinds of tobacco varies con-
siderably. As a rule, not more than four or five drops are
contained in one ounce of tohaceo, and part of this amolnt
is got rid of when the tobacco is smoked. If this were
not sovit wonld be most dangerous to life to use tobacco
at ). It is the oil and nicotine of tohacco which give
old pApes and the ends of cheroots their bitter taste.  When
tobacco is smoked, certain other injurious products are
given off from it, which have poisonous eftects on the system.

How the Poisonous Products of Tobacco get into the
System. When tobhacco is smoked the products of com-
bustion get into the system through the lungs, the dclicate
structure of which has already been described. It was also
pointed out that tho lungs ahsorh gases greedily. Since
wa know, as has been stated previously, that the interiot of
+the lungs has an ahsorbing surface of no less than fourteen
hundred square feet, we cannot he surprised at the elfects
on the  systom when poisopous gasos, such as those contained
in tqbacco gmoke, are inhaled in large quantity. The

isohous !uhstg.nces in tohacco can algo be absorbed by,the
skin when tobacco is applied to it, or through the ﬁing
membrage of the r.nouth, stomach, or nose whell it is
chewed or taken as snuff. The effect of the poison on the
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system is exactly the same, no matter how it finds its way
into the blood.

Effects of Tobacco on the System. %mokmg in modera-
tion has a soothing effect on persons who ave restless, and
who are in the habit of using tobacco. It is helieved to
help digestion, and prevent the waste of body tissue. It
puts off hunger. The risk, however, of becoming an in-
veterate smoker, and the evils resulting from the use of
tobacco in excess, are so great that its. use even in
moderation should never be indulged in.  When the halst.
i8 acquired it can seldom he broken off, although the health
may be considerably undermined by continuing it. Boys
who foolishly, and because they think it manly, use tobacco
are likely to grow up to he men with weaker intellects and
poorer physiques than boys who wisely shun it. When
used to excess tobacco not only blackens the teeth and
spoils the breath, but acts injuriously on the entire system.
Slecplessness, depression of spirits, headache, unstcady
hand, and shaky legs indicate the cffects of tobacco on the
nervous system. The circulatory system is also affected.
There is violent palpitation, the heart heats are irregular,
and now and again a beat is lost. The pulse is also quick,
irregular, and feeble. Heavy smokers arc often pale and
unhealthy-looking, owing to the poor quality of their
blood. Severe pain is sometimes felt in the region of
the hoart. Breathlessness in climbing stairs is another
well-marked indication of the evil effects of the excessive
use of wobacco. The throat is irritated, and a tough,
glairy phlogm, which gives rise to constanc hawking,
accumulates at the back of it. This is known as smokers’
sora throat. The appetite is impaired, food cannot he
pro}l'I rly digested, and the tongue becomes dry and foul.
Tobadeo has also an injurious effect on the eyes. The
smoke may set up inflammation. After years of excess
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tho vision often becomes dim, or the sight may be
ontirely lost, ewing to disease of the optic nerve. The
evils are intensified when smoking is indulged in in the
company of other smokers in a crowded room where
the ventilation is bad, and the injurions effect on non-
(smoleers  also occupying the same room may be very
markgd indeed. DProfessor Fraser, of Fdinburgh Uni-
versity, one of whose lectures has been most helpful to the
anthor,in dealing with the subject of tobacco, has recorded
.,*1.19 fact that death from smoking has occurred in a novice
Lafter only two pipes, and in habitual smokers after seven-
teen or élghteen pipes were continuously smoked.

Opium. Opinm is obtained from the poppy head. In
China it is wsed much more largely than tobacco. eIn
India the opposite is the case. When the habit of nsing
opiumy i8 acquired it is almost impossible to break it
offs and the evils resulting from its use arc vastly greater
thane those arising from the use of tobacco. The con-
firmed opium ecater soon becomes a complete wreck,
mentally and physically. The use of opium in any form
should never be resorted to except in cases of sickness
in which the medical attendant thinks it neccessary.
Its use, however, even in such cases, should he stopped
as soon as possible, as patients are apt to acquire a
craving for the drug, and often continue to use it after
thgy are well, and thus become habitual opium-eaters.
Opium in even the smallest quantity should never he given
to infants under one year of age.

Indian Wemp (Cannabis Indica) is another drug which
s la’rgefy consumed in India. (zanja, bhang, and subjee
are adl forms of the drug which are obtained from different
*parts of the plant, such as the flowers, keaves, and %:18.
It is usnally smukefl, but may be caten or drank.® It is
used for many purposcs, hut chiefly as a stimulant. Its



134 MANUAL OF HYGIENE.

usofulness has, however, heen overstated. It acts chiefly
on the brain, Persons under the influence.of the drug are
often highly excited and quarrelsome, and may even
commit murder. The drng is believed to cause insanity
in muny instances. Its use is unnecessary and harmful,
and the habit, of using it should therefore never be formed ,

Cocaine. (Jouum, is an alkaloid ohtained from the
leaves of the coca tree (Erythroxylan Coca).

Major Buchanan, of the Indian Medical Serviee, has
lately called attention to the spread of the habit of cocais~
eating in certain districts in Bengal, more especially among
young people, and has pointed ont the danger'to health
arising from its use. The subject has, in fuct, come so
preminently into notice that heavy fines have heen recently
imposed upon persons for selling the drug without a license.
Pan scllers are said to carry on the trade to a lurge extent.
Like ull other habits, that of cocaine eating grows uponits
victim ; and Major Buchanan has related a case where a
boy aged 15, a prisoner in the jail at Alipore, stated that
since he had heen tanght the hahit he would gladly run the
risk of theft to obtain the drug.  Cocaine at first makes the
person who uses it feel somewhat the better for its use, and
allays the pangs of hunger, but afterwards produces great
depression. The blackened teeth, with the white cutting
edge, are regarded as a characteristic feature in the cocaine
eatrr. The person hecomes a slave to the habit, and the
hexlth is undermined. In some cases it produces im-
mediate lepressiou As in the case of tobacco, when the
use of cocaine is given up the consumer begmns t.o put
on weight. N

The Use of Pan.. Pan chewing is commen among
alme¢: all classcs of natives of India, and is, as a rule,
begun‘in carly life. No distinet benefit to health can he
shown to result from its use; on the other hand, diseascs
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of the mouth and tonguc are often cansed hy it. The
habit, like toljcco chewing, is a very filthy one. The red
fongue, the thickly coated tecth, the stained saliva which
often trickles from the mouth, and the constant spitting in
public thoroughfares, public conveyances, on floors, walls,
and dsewhere, make those who indulge in the practice
ohjects of disgust to more cleanly individiauls. They are
woll. advised who gvoid its nse

*In his repgrt for the year 1901, Dr, Stanley, the Health
Otlicer of Shanghai, observes as follows
© “Tuberculosis is rampant in Shanghai.  Among the
foreign ®esident population one death in every seven is
due to tubereulosis, while among the Chinese it claims
a larger number than any other disease. It ix, undoubw(lly,
chiefly spreud by the spit of consumptives, and the (hsguut,-
ing Jubit of the Chinese of profuse expectoration in publie
Paces s Targely respousible.”

* another part of the same report it is remarked :

“There are, probably, at the presout time at least 5000
cases of consumption among the Chinese in Shanghai, the
majority of whom individually spit out, daily, millions of
deadly tuberele baeilli.”

This habit of promiscuous spitting is common in every
country. The evils of the practice are now, however,
generally rveeognised, and strong  efforts are  heing  put
forward in some countries to stop it. Notices, for example,
are placed in conspicuous places in almost all the tr afway
cars in New York and Nan Francisco directing special
attentiow to the fact that, any passenger found spitting in
the&drs is liable to a‘fine of 500 dollars or six months’
imprisogm8nt, or hoth.  Steps of this kind are much needed
in India, anfl more especially in some, of the largey citics
and towns, if the staircases, floors, and walls of Myéistrates’
Courts, Municipal® Oftices, and other public buildings, are
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to he maintained in a cleanly and sanitary condition, to
which they make absolutely no pretence at present.
Remarks regarding Habits. “Ilabits,” it has been
saild, “are soon acquired, but when we try to strip them
off, ’tis being flayed ualive.” It has also heen said,
“Ill habits gather by umnscon degrecs, as brooks run
rivers, rivers ‘run scas.” Do mnot, thercfore, begin . bad
hahits, and you will never experience the torrible difficulty
of giving them up. Children who shun. the use of
alcohol, tobacco, and other injurious drugs, and whq:
abstain from the very appearance of evil in other directions,
aro likely to grow up with more vigorous minds ard hodies
than children who fall victims to such habits. They will,
morgover, be more useful and more highly respected mem-

bers of society.

HOUSES.

Before heginning to build a house it is necessary to
observe certain precautions.

Choice of a 8ite. We should first of all seloct a good
‘site. In many districts in India the rainfall is heavy and
rivers often overflow their bunks. The houses of the poor,
and others who are compelled, by circumstances, to live in
such districts, are usunally built on sites artificially raised
and are surrounded by water during the wet season of the,
year." Such sites are unhcalthy. The site should be dry
High ground from which water readily runs off is best.
Gravel, sandy and rocky ground, and sandstone, form good
sites. Clay is not good. Water does not pass ‘fraely
through clay. The water collects above it, and vhe groynd
becomys what is called waterlogged. Rheun.atism, fever,
chest ak'_loctions, and other discases are common amongst
people who live in houses built on clayey sites. Damp
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sites should, therefore, he well drained. Ground which is
very loose andeporous is not quite safe either. There is
allvays the danger of impure matter finding its way through
loose soil into wells or other sonrces of wator suppl)
Water can n.]\va.ys be got at a greater or less depth in the
Lround’ If it is found at a distance of luss Jhau 10 feet

« from fhe surface the site is not a gowd one. Flouses should
not be built on “made sites,” such, for example, as tanks
which have haen filled up with street sweopings, scrapings,
mgd stable refuse. Houses should not be built near refuse
heaps, tronching grounds, brickficlds, gmvey'zrds, murshes
(]hlls), or Year mills or factories w hl(.h give off much smoke,
irvitating gases, or offensive smells. The danger of made
soil is the carhonic acid gas and other foul produets
which are given off from the decaying animal or vegetable
refuse.,

Plans. In all large towns and cities the law requires
planseto he submitted for the approval of the municipal
anthoritics before people can begin to bnild houses. If
this were not done, houses would he bhuilt too closely
together, and streets would be too narrow. No open
spaces would he left ; no provision would be made for the
admission of sufficient light and air. Water-closets and
latrines would be built in wrong places, and the means of
flushing und keeping them clean would not be supplied.
Thgre would perhaps he no easy means of access to latrines,
o1 too little space would be left to enable the sweepers
to keep them clean. The importance of plans, therefore, is
obvious. °
. Thb donltructlon of Houses. The wind throughout
a large portion of the plains of India during the hot
Weather generdlly blows from the south or southast
(lurmg the hot mont.hs, and it is for this reason that Rouses
in that part of the country should he built with a southern
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aspect. The foundation of houses, loors, walls, roofs, and
ceilings should he made of good material, and the houses
built on the most modern sanitary principles and strietly
in accordance with law. No deviations should be allowed.
The entire site should he covered with good masonry to
keep out the damp and ground air, and arrangements
should he made for keeping the foundations well vuntllnt(-tl
and the walls dry. Damp-proof! courses shonld be pro-
vided for this purpose. They should be .made of hard
glazed bricks, but never asphalt, felt, or slate.  All houses
in India should havoe a plinth at least one foot high, and a
verandah for protection against sun and rain and to avoid
glare. Rooms should not he more than twelve feet high,
aml be well ventilated hy means of windows and doors.
There should be at lenst one door for cach room. Two
windows are enough, and should he opposite each other to
secure good ventilation. Provision should he made for the
escape of smoke from fires with which it may he necessary
to warm the rooms during cold weather. Chimneys are
used for this purposc. Tach fire-place should have a
chimney which has no communication with any of the other
chimnoys of the house. The rain from the roofs of houses
in India either runs down the walls direct or escapes
through spouts. As it falls it is often blown against the
walls. The walls in consequence hecome very damp. The
use of gutters and pipes leading down the wall, situated
at short distances from each other, would prevent this to
some catent. All houses should be surrounded by a
masonry drain to carry off rain water. This will help to
keep the ground dry. The foregoing remarks apply*chiefly
L3

to musonry houses, :

) )

1 Aslamp-proof course is & waterproof layer of masonry a little

ahove the level of the ground to keep mumture from rising through
the walls.

r
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Huts in Villages. The rules which are observed in
the construction of masonry buildings of large and imposing
size in large cities and towns should he observed also in
the construction of the huts of the most humble individual.
They should not be built too closely together. The site

oshowdd’ be a good one. The materials shonld be tho hest

which their means can afford. They should he well lighted
an(.l ventilated. Aimand light should, if possible, get into
all roems frem all sides An outlet for smoke should'
.hn provided. There should be a good water supply,
.snitable latrine accommodation, and the best possible
arrangements should be made for the careful and speedy
removal and disposal of refuse at a safe distance. The
following is an extract from Grant's Indien Mawual
of Hygiene bearing on the subject, and deserves careful
attention :

“For the repair and maintenance in a state of compara-
tiveecleanliness of the ordinary houses of tho natives of
this country, the following twelve simple rules should be
adhered to :—(1) The use of cow dung as a covering for the
floor and walls should be given up; it is « dirty habit und
an unhealthy one, for cow-dung attracts excess of moisture
and forms a nidus for microbes. (2) Mud floors should
have the surfuce dug up and removed erery few months, a layer
of fresh mud, to replace the mud tauken away, being laid on
angl Leaten in during dry weather. (3) Mud walls sheuld
be left in their wafural condition infernally or whitewashed
every four months. (4) Every room should have either
two wmdowx about 2 ft. square opposile each other or else one
'wmd 3 Jt. gquare opposite the door. Windows must upen lo
.ihs oate; atr.  (5) In the cook room there should be some
sort of vertical opening or chimney in the roof to al;dw of
the reudy escape of smoke. (6) Dirty water and food refuse
should on no account be thrown away in the immediate
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vicinity of the honse, but cerried & a drain or dust-lin

respectively and there deposited.  (T) The carth round the

dwelling should he well beaten down awd o snall channel

nuede leading to the ditch or drain at the side of the roud, for

disposing quickly of the rain water as it pours off the roof.

(8) The houge should be opened up as muweh as poible,
morning wid ecening, to allow of free perflation. (9) Its

exterior should he whifruvshed as oftentas necessary td keep

it cool and clean. (10) The latrine must he oufssle the

general building, with an fmpermeable flor of asphalt ong
cement, if possible, easily accessible from behind for the,
sweeper, cleaned duily, and with a door and window large

enough to allow of plenty fresh wir and light gaining admit-

tamee. (11) Whilst a few plants and small trees in the

neighbourhood of u house are pleasant, there should he

no inlerference with the free passage of fresh air and Kght to

all parts of the dwelling, and all animals, such as colvs,

ponies, fowls, ete., should be separately housed ontside the

house and its enclosure. (12) The occupants of the house

should be limited to the proper number, and the unhealthy

and objectionable practice of letting rooms to various

families prohibited.”

WASTE AND IMPURITIES.
. ¢
Refuse may be cither solid, or liquid, or & mixture of ,

both. Sewag: consists chiefly of the solid and liquid
discharges of human beings. It also contdins liquid
material from stubles, cowsheds, and similar plnws ; Waters
with which pots and pans have heen cleanod or !oors
wasDNd, and bath water. Sowage is the reflise which it is*
most difficult to dispose of, and r(u[uu'es most, careful
consideration.
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Solid Refuse. NSolid refuse consists of ashes, dust, the
sweepings of bouses and streets, wuste paper, broken pots,
rigs, fragments of vegetables, fruits, and other kinds of
food, the rcfuse of markets and slunghter houses, the
droppings of animals, stable litter, and other matter of a
similat nature. The streets of some large utws in India,
such as Caleutta, from which hundreds of tonls of refuse are

remowed daily, always look dirty and neglected owing to
the o)jectiomable practice of throwing out refuse at alls
. hours of the day and night. This, and the practice of
, allowing it to acenmulate around dwellings, are franght
with thé greatest danger to health. Epidemic diseases, as
we already know, are always most sovere in dirty places
and amongst dirty people. "

Liquid Refuse, excluding sewage, consists chiefly of
ordinpry houschold refuse water.

The Disposal of Refuse. All refuse, such as food
p.u'hclos, ashes, and sweepings of floors, compounds, and
court yards should be put into dust-bins with proper covers,
and kept therc till the refuse carts or village swoepers
come round to remove them. Paper, straw, leaves, and
other refuse are sometimes nsed for filling up tanks. The
refuse of stables and cattlesheds, however, should never he
used for this purpose. Mineral matter, such as building
refuso, is hest. Where possible refuse should he burned. In
sqme large towns special furnaces, called incinerators, have
heen constructed for hurning house and street refuse. In
villages refuse may be burned in any hollow at a safe
distance ftom houses. When so disposed of, refuse is no

» long¢r "dangerous to health, becauso the small germs,
which coamse disease, grow and multiply most mpldly in

‘those places fhere refuse on which they feed is to be

found. In the city of Glasgow, boys in uniferm are

employed to collect waste paper. Kighteen tons are
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collected weekly, and the municipal authorities make from
it a profit of two hundred pounds, or three thonsand rupees
yearly. The boilers at tho three largest stations of .the
cloa.nsing department are morcover fired, and the machinery
is driven solely by the use of cinders thrown out from
dwelhng-hmmcs, and saved from the collected waste by the ,
scavengers or swocpers. Solid refuse from stables and
cattlesheds should not be collected in &eaps near dwelling-
rhouses. It is good for the crops, and should he taken,to the
fields.

DRY SYSTEM OF REMOVAL OF SEWAGE.

Tn large villages and towns, baskets coated with clay,
wooden buckets well tarred, and sometimes iron carts are
used for the removal of the solid contents of latrines, All
latrines should be provided with suitable receptacles. TLis
will help to keep them clean, muke the sweeper's dyties
casier and less disagrecable, and sauve time. Karthenware
vessels are generally used for this purpose. They should
be kept thoroughly clean and well tarred. Broken vessels
should never be used. The night-soil may be mixed or
covered with ashes, or dry earth, or the sweepings of the
house. The use of the chemical substances to mask smell
will not be needed if proper attention is paid to cleanliness.
As g rule the liquid portion of sewage of villages in India
escapes into the ground. This should be prevented as
much as possible.

Urine and foul water should be taken to the ﬁcld or
trenching grounds. PR

The use of cesspools built in the plinth of house&- for
collecting foul liquids should be forbidden. * ‘

Trenching. 'This is a well-known method of disposing
of sewage by burying it in the ground. The tronches
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should be large and shallow. Trenches one foot deep and
t,l:roo feet broml should be used, and not more than three
inches of night soil put into them. The night soil should
then be spread out, and afterwards covered with the earth
removed in digging the trench.  The earth and the night
soil combine with cach other, and in a few weeks no smell
remains,  Deep trenches arve very objectionable, and should
not he used. »

The. Cultivation of Trenching Grounds. Trenching
grounds are always more or less dangerous to health. The

i} dangers are, howover, greatly lessened by cultivation.

Unfortunately, the great majority of the natives of India
object to the nse of anything grown under such con-
ditions. Where this objection has been overcome, and
trenching grounds have been brought under cultivation, as
in the, city of uri (Jagannath), in Orissa, abundant crops
of cabhages, cauliflower, mustard, Indian corn, and other
graius are obtained, and a rich reward is reaped, not only
in money, but in health. The value of the waste products
of human bheings and animals for agricultnral purposes is
heginning to be recognised.  The inhabitants of villages
know that crops are always most abundant in fields which
are used as latrines, and when such fields are put up to
auction or leased out, they always fetch a better price than
fields which are not so uscd. It should he undersiood,
however, that the practice of using fields as latrines is
exceedingly dangerous, because, as has been pointed out,
the discharges from the bowels often contain the germs of
some of t.hd most fatal forms of disease. All villages should
*he pmvuled with well-built latrines, and sweepers should
bc emplovc(t to remove the contents to trenching grounds
Wt a safe diftance. There are very. many different
kinds of latrines in use. Midden pits shonld never be
used. The best and most suitable for small towns and
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villages is that known as *Donaldson’s latrine,” which
is made of iron and fairly cheap. This latrine is so con-
structed that the solidd and liquid waste matters are kept

separate.

THE DISPOSAL OF SEWAGE OF LARGE
TOWNS AND CITIES. .

(4

Water Carriage System, or the Wet Method. Large
underground drains or sewers arc used for gettiig rid of
sewage in largo towns and cities. They may be built of
bricks, or iron, or carthenware pipes may he used. They
are usually ronnd or oval. These scwers often empty
themselves into rivers, and sometimes into the sea. The
sowago of Calcutta runs into the salt water lake situated
sevoral miles away from the town. If possible, the uge of
outlots of this kind for sewage should be avoided. In order
to help the flow of the sewage, and for the purpose of
flushing and cleansing the scwers, an unfiltered water
supply is provided. If an abundant water supply were not
provided, the contents of the sewers would stagnate,
decompose, and give off cvil-smelling guses. Sewer gas is
helieved to be the cause of many fatal diseascs, and when
const.a.nt.ly breathed is often the cause of ill-health amongst
children in particular, and also amongst grown-up people.
Typhoid fever, diphtheris, ordinary sore throat, and '
diarrhoea are the most common examples ¢f diseases
which, it is believed, may be catsed by sewer gms. « The,
sewago from houses finds its way into the sewers thrpugh
small house pipes, which lead from the water closet ore
latrine gitunted inside the house. These house pipes should,
therefore, be well made, consist of the best matetial, and
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have a good flow. In order to help the flow of sewage
through the heuse pipes into the sewers, all water closets
are provided with large iron tanks, sitnated near the roof.
The water is allowed to flow out of the tunk into the water

Fia, 1,—GrrLy TRAP.

closet pan, which receives the discharges from the body, by
pulling a handle or by some other simple means. The
water wushes out the contents of the pan, keeps it clean,

’ S Fia. 42.—VARiovs FORMS OF SYPEON TRAP.
s

«nd (l;elpsvto flush the house pipes which convey the
discharges to, the strect sowers, At least two gallons of

water are required each time the water closet is used. In
K
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order to prevent the escape of gas from the sewers into the
house pipes, and from the house pipes into heuses, traps are
provided. The traps are merely bends in the house nipe
or sewers containing water, which helps to keep the gas
from passing through. This layer of water is known as a
“water scal.” It is usual also to have a ventilatirig. pipe
attached to house pipoes on the outside of the wall of Louses
extending well above the roof, to allow of the escape of any
gas that may hy chance find its way hack frem the sewers.

. Fui. 43, —Housk witit Goonh SANITARY ARRANGEMENTS, P
In the same way the scwers should he ventilated by pipcs‘
placed at short distances from each other along the entire
length of the sewers. The hest traps arc those Enywn as
the syphon and gully traps (Figs. 41, 42,'42). When
the water-carriage system for the disposii of sewage &
adopted, the sewers, drains, pipes, guliypits, and cvery-
thing counected with the system must be made of the
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best material, carcfully constructed, provided with the
best form of ¢rap, and he well ventilated. 'There must
alse be a liberal supply of water for flushing and cleansing
purposes.

Precxplta.tlon of Sewage. The solid and ligunid por-
tions of sewa.go are sometimes scparated by the addition of
chegical substances. This is called the preclpltat.um of
sowage. The solidsportion is made into cakes, which are
sold gs manwre or burnt. The liquid portion may ber
filtered by allowing it to run through cinders with the
object of purifying it. It should not be allowed to flow
into rivays, or other water channels, the water of which is
used for drinking purposes.

Filtration of Sewage. Sewage is sometimes allawed
to flow on to land without any attompt to scparate the solid
and Yyuid portions as described above. Porous dry land
in‘kest suited for the purpose. The land should he well
dramned. This method is adapted for districts in which the
rain fall is scanty. Sewage farms are so called hecause
sewage is used in this way for cultivation on a very large
scale.

Septic Tanks. Another methad of purifying sewage is
what is known as the “septic tank system.” The sewage
flows into scttling tanks and then into large filters contain-
ing coke, hreeze, or cinders. The liquid after filtration is
clear and freo from smell, and remains thus for months gven
when kept in bottles. This method promises well. It is
being largely used in England. Mr Silk, the Sanitary
I'.ngmcer to the Gov ernment of Bengal, is carrying out

» etpbﬁmonts in different parts of the Bengal province which
promisc we

’ Incinmtor! In jails and hospltals sthe night soil of
patients suffering from cholers, dysentery, and other
diseases of this nature is destroyed hy burning. Donald-
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sow’s ineinerators are nsed to effecy this object. This is o
most excellent methad of disposing of night soil, and if it
could he adopted on a large seale would be the safest -and
best of all systems for the disposal of hnman refuse.  This
methad ought to he tried in small village communitics.

Concluding Remarks. No kind of refuse is more
dangerous to health than the waste matters from the hodies
of human beings.  Terrible outhreaks 6f cholera and enteric

*fever have often heen traced to the pollutior. of the water
supply with the discharges from the bowels of patients
suffering from these diseascs.

It is most. important, therefore, that the greatest carc and
attention should he given to their speedy removal and
disgosal. The health of towns and villages will depend
largely upon whether or not this rule is followed.

DISPOSAL OF THE DEAD BODIES OF TIUMAN
BEINGS.

The practice of cremating or burning the hodies of dead
persons is, beyond question, the most sanitary. This is the
practice amongst Hindus,  Christians and Mubammsdans, for
sentimental reasons, bury their dead.  The dangers of this
practice are in the foul products given off from the body
during its slow decomposition in the grave, which may find
their way into wells and other sources of water-snpply, gnd
thus cause serious outbreaks of disease. I’lants and shrubs,
which are sometimes planted in grave-vards, make use of the
products of decomposition of the body for their growth, and
in this way help to purify tho soil. In cremation ﬂlé. tames
products are given off.  They all, however, combiie quickly
with each other ¢o form compounds of a safer kind, whicft
speedily become diffused throughout the atmosphere. The
dangers arv thus rveduced to a minimum in the quickest



DISPOSAL OF DEAD BODITES. 119

manner possible. This is the great advantage of eremation.
'lhu only ubjwtlou to it is, that if bodies are burned without
craful inquiry as to the cause of death, cases of homicidal
poisoning may not be detected. There are, however,
stronger arguments in its favour. Mummification is only
, menidhed to be condemned.  Burial at sea is also not an
uncoppmon method of disposing of the dead.  Whatever
methed is adopted, the proeess should he condueted with
th¢ greatest earc and respect for the dead. (irave-yards®
should not he allowed to exist near human dwellings, or
, IeAT any source of water-supply. The soil should he porous
*and dry® Graves should be not less than five or six feet
deep.  Coffins made of imperishable materials or masonry
graves are objectionable, hecause they delay decompositdon.
If cofling must he vetained, they should he made of the most
perishftble materials, light deal, or still hetter, basket-work,
as advocated by the “carth to carth system ” (Willonghhy).
It i a common sight in India to see dogs, jackals, and
vultures preying upon dead hodies which have been cither
left unburied or eovered with a few inches of soil, and it is
still move common to find human skulls and other bones of
the body lying scattered over large extents of land, more
especially on the hanks of rivers. This state of matters
would not be allowed to continue in European countries.
The inhahitants of different towns and villages in India
shquld give this subject their most carcful attention, and
vie with each other in trying to put a stop to the disposal
of the dead in such a careless and dangerous manner.

l).fSPQSAL OF THE CARCASES OF ANIMALS.

® Rats, us wé®know, are one of the chief means of the
spread of plague, and aro themsclves liable to ho wtacked
with the disease. Dead rats should, therefore, not he
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touched with the hands. Their bodies should be burned
immediately on discovery, after applying kerosine oil to
them. Tho careases of animals should never be allowed to
lie abont our streets or houses. In municipal towns dead
animals, such as cats and dogs, are removed hy domes in
carts specially provided for that purpose. §mm'edium .
removal and deep burinl at n safe distance from hyman
dwellings and water-supply is the proper way to dispose of
‘the carcases of animals in the absence of she means 'of
burning them. In municipal towns persons are fined for
not reporting or removing dead animals from their premises
within three or four hours after discovery ¢

-
VITAL STATISTICS.

These consist of figures and other information rejating
to hirths, deaths, marriages, the sex and ages of |mo'l)le,
diseases and their eauses, and trade or occupation and their
effect on health. They also deal with the causes of the
increase or decrease of population in cities, towns, and
villages. The inerease of population may be due to births
or to the arrival of persons from other places. The decrense
may ho due to deaths from sickness or famine, or to the
departure of persons who cannot find employment or obtain
good wages near their own homes to other places where the
conditions of labour and wages are said to be bhetter.
Natives of India for this reason emigrate to DBritish or
other colonies, to Assam, and elsewhere. Many births in
a place, and a great increase of its populationt owing to
people coming from other places, indicates prospunt}' The «
population of Calcutta has, for example, incréased td the
extent of 200,008 during the past ten yefrs. In cases®
where the number of deaths or decreaso in the population
is great, inquirics arc made to find out the cause. In the
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year 1899 the death-rate amongst infants in the Bomluy
Presidency was 192-7 per 1000 of the population, while in
#he city of Bumb.l.) the death-rate was 79869 per 1000.
On'i inquiry it was found to be due to plague, scarcity, and
the immigration of destitute waifs. When the cause is
discoveredy steps are taken to prevent further loss of life.
When, for example, famine is found to be the cause, famine
works are started, and food is given. When small-pox is
the cause, vacunutlon and re-vaceination are the remedies.,
Cholcra is 1,cnua.lly caused by polluted water. When the
health authorities, therefore, are informed that this discase
hus appeared in any town or village, immediate attention is
directed to purification of the water-supply. Vital statistics
further show the result of the measures taken in particular
instances of the kind stated, and the steps taken othefwise
to igprove the health of a community. Tt will thus be
sgen "how necessary and useful vital statistics are.
Banitary Inspections and Sanitary Laws. In all
civilised countries in the world laws have heen passed to
prevent people from doing acts which might injuriously
affect the health of their neighbours. These are called
sanitary laws.  If such laws were not passed our food-stuffs
woull he adulterated to a much greater extent than they
are at present ; articles of food unfit for use would be sold
in our hazaars ; the water which we drink would he polluted
with human and animal refuse ; the air would be poisoned
with foul gascs: houses would be hadly built and Sver-
crowded ; and strects would he narrow, dirty, and dark,
owing to ghe absence of sunlight, which is sv essential to
hezdth- There would bo no open spaces left for taking
oxcmse aml breathing in pure fresh air; refuse would be
alloved to agcumulate everyw here ; drains and latrines
would not be kept clean or in a good state of repajr ; dead
bodies and’ the carcases of animals would not be proporly
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disposed of; the practice of throwing them into rivers
would become common ; nothing would he dope to prevent
the outbreak of epidemic diseases or check their spread;
people suffering from small-pox, cholera, plague, and other
diseases of this kind would travel about in palkies, hackney
and railway carriagos, and other public conveyancus; nokody
would try to pvevent this ; nothing would he done to cleanse
and disinfect the conveyances afterwargs, and other people
using thom would thus be liable to catch the, disease. in
short, nuisances of every kind would he committe. When
we imagine the terrible consequences which would result if
no sanitary laws existed, it is not difficult to unéerstand
how important and necessary it is that people should he
pumshcd for disubeying them. The ohject of sanitary
inspections is to ascertain how far, if at all, sanitary defects
exist, and to enable the health authoritics to takg the
necessary stops for their removal or mitigation. It is the
duty of every citizon to assist tho health authoritics”in
their efforts to bring about an improved state of the health
of communities. They should, for example, get their
children vaccinated, and thus help to prevent attacks of
small-pox ; or inoculated when plague is prevalent.  When
cases of discase of this nature break out it is their duty to
report the occurrence, so that proper steps may be taken
by the authoritics to keep them from spreading. It is also
the duty of citizens to obey the law themselves, and to
assist in trying to prevent other people from evading it, aud
thereby bringing about the sanitary evils mentioned above.

(3

SOME ORDINARY AILMENTS AND ACGIDENYS,
AND THEIR TREATMENT,, * ¢

Parasjtes. Parasites aro of two kinds, uam.ely, animal
and vegetable, and are so called because they live and grow
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upon or within other animals and vegetables. They have
heen called also hangers-on. The hest and most familiar
e':m.mp]cs'of animal parasites are round worms, thread
worms, tape worms, the itch insect, and lice. Ringworm
of the hdy is the best example of a disease which is
causedd by *vegetable parusites.

Round Worms (Fig. 44). Iound worms®which closely
reserpble carth wopms in appearance, are very common
amongst thugo who are carcless in their habits, and in-,
difforent as to what they
eat or drink. They may
be a fomt in length, and
often exist in very large
numbers in  the human
system.  They inhabit
chiefly the small intestine. Fitt 44--Tiis Rovxs Wors,
They are sumctimes vom-
ited; or may escupe in the discharges from the howels. They
are supposed to get into the system in drinking water.
The disease has been known to prevail in India in almost
cpidemic form, Europeans and Indians alike enffering.

Round worms may be got rid of by clearing out the
howels as carefully as possible with a dose of castor oil and
giving four or five grains of santonin powder early in the
morning before tuking any fond.  Children, of course, do
not require such big doses of santonin.

“Thread Worms (Fig. 45). Thread worms are small
white worms, which oc-
cupy the lower part of the
howel, where they cause
intense itching. They may
exist’ in _thousands.  Chil-
dren are the most common sufferers. " A teaspognful of
common salt in & guarter of a pint of tepid water injected

»
® &yq. 48 —Tuk Tupkav Wonm,
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into the howel is a useful and simple remedy. The howel
should be made to empty itself hefore using the injection.
Tape Worms (Fig. 46). Tape worm is not a very
common ailment in India. It is caused by eating discased
and underceoked meat, such as pork. The worms exist
chiefly in the small intestine. They may he very -many
feet in length® They have a head about the size of that of
a small pin. They are flat in shape, and about one quarter
«of an inch to half an inch broad. The proper treatment for
tape worms is to first thoroughly empty the howel with
castor oil and abstinence from food, and then to take a dose

Fru. 46.- Tng Tark Wokrv, () 1ts head Fa. 47, —Tug 1TcH INSECT,
(magmified); (b) joints (natural mize).

of the extract of male fern. Those who suffer from worms
of any kind should, however, consult a doctor privately, or
. .
if poor should go to the nearest charitable dispensary for
advice, as diseases of this kind require special treatment.
Itch (Fig. 47.) This is a disease which is t¢ he found
chiefly between the fingers und tots. It may also, how vaver, ,
attack the hips, wrists, and other parls of the $ogly. ‘It. is
caused by a small irisect which burrows usder the skmr
where jt lays its eggs, and where the young insects are
hatched. Like ringworm, it causes intense itching. The
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disease is spread from onc part of the skin to another by

t.b;s means, andl it is also conveyed from person to person

by dircet contact, as in shaking hands. The little tunnels

under the skin, and the spot where the eggs are deposited,

can he seen with the naked eye. In had cases of the
odisensd pai'nful sores may form, and the whole of the
» toes gnd fingers may hecome one mass of stahs.

Treatment. The Jiest remedy is sulphur, which kills the
insect,,and thus cures the disease. It should be applied at
night to the parts affected ; or, if the discase has spread
cxteusively, it may he necessury to apply the sulphur to
every patt of the skin from the neck to the toes. A hot
bath should be taken hefore doing so. One ounce of
sulphur in powder mixed with four ounces of ghee makes a
good ointment for the treatment of iteh. It should he
appligl every night for three or four nights. No clothing
which has been worn by the sufferer should be again userl
aftow the discase is cured until it has heen thoroughly
hoiled.

Lice (Fig. 18), are too well known to need description.
They are found chicfly in the
heid, hut also in other parts
of the hody. They cuuse
great irritation, and often
severe inflammation of the
aﬂ'ccted parts. The animals
themselves are casily killed,
but their eggs, which stick to
the hair, are very difficult to
destipy” '

tmeflt. Mercury oint-
‘inent and carBolic acid are the K, S the ond ot b
best remedigs. These may he
ohtained at a chemist’s shop ur charitable dlspcnsary The
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use of combs helps to get rid of the insects and their egys.
Cleanliness is the hest means of prevention. .

Bingworm of the Body (Fig. 49). This discase e
known under various Indian and English names. Moore
gives the following: —*Dad, dadru, majee’s dad, denaii,
dhobi’s itch, washerman’s steh,
Malabar itch, and Burmese ring-
worm.” Tho disease is caused
by a vegetuble patasite, which
resembles  in  appearance and
growth the monld which grows

Fra. 49 -lllwﬁt::;:nl Finarsiy o on walls, lxmks, budts, and l

other articles which are allowed
to lic neglected in dark and damp places. The disease
attacks chiofly the inside of the thighs and parts in the
neighbourhood, also the bhack, helly, armpits, and: even
the face, scalp, roots of the nails, and other parts of the
body. It causes intense itching, and the desire to seritch
the part is irresistible. It is most troublesome at night.
It prevents sleep, makes life miserable, and undermines
the health.
" Treatment. Moore recommends Goa powder mixed
with lime juice or vinegar to form a paste, which should
be well rubbed into the part at night for several nights
in suceession.  The diseased part is thus bleached white,
while the surrounding healthy skin assumnes a doep,
hrownish-red colour, and hecomes very tender. The red-
ness and tenderness soon disappear when the treatment
is stopped. \When this powder is used old underclothing
should he worn, as the drug staing clothing badly. ‘qume .
is also uscful, and may bo applied with a feathbredaily till
the skin becomes very tender or until blisters form.®
Strong carholic acid solution of 10 grains ta the ounce
of water applied with a brush may alsv be tried. 'A ver 'y
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good remedy is whisky or country liquor. This may he
rybbed into the diseased parts with a piece of rag until the
skin, almost begins to bleed.  This is snflicient at times to
cure the disease. The application of (foa powder after-
wards, however, will make a cure more certain.s Mereurial
o vintmént Kas also heen tried. Goa powder or medicines
derived from it are, however, hest of all. d

Diarrhoea. Diarghoca is looseness of the bowel. The
mdst gommon, causes of diarrhoea are had food, tainted fish
and meat, unripe or overripe fiuit, uncovked or badly
unol\ed wgut.ublus, polluted water, impure air, and chills,
* Malarf™often causes diarrhoen, and, as has heen already
stated, diarrhoca i3 one of the chief symptoms in
cholera and enteric fever. It is often accompanied with
severe pain, sickness, and vomiting. If it is cansed hy
cating bad food, the patient may he made to vomit and
a dose of castor oil given with benefit. 11 it is due to any
othgr canse, such as a chill, opinm or chlorodyne may prove
useful remedics. Landanum is the best form in which to
give opium. It should be given with great care, and more
especially, as has already heen pointed out, in the case of
infants. “The dict should consist of milk, rice, arrowroot,
bread and milk. Food of this kind should be given in
small quantities often.  The patient shonld he kept lying
down. The belly should be kept warm. A flannel han-
d.;ga or kummerhund is useful for this purpose. When
cholera is prevalent, diarrhoca should he attended to at once.

Fainting. IFainting is due to weakness and sudden
failure ofethe action of the heart. The patient hecomes
palega told sweat breaks®out on the face, the pulse becomes
weak and flist, and vomiting may take place. The attack
tloes not lnsﬁong Sudden severe pain,such as is cansed
by a severe.sprain, often causes famtmg

Treatment. Pure fresh air is tho best romedv The



158 MANUAL OF HYGIENE.

patient’s feet should he raised, and if the fainting takes
place while the person is sitting, the head .should be hent
forward between the knecs. The dress worn at the time
shonld he loosenerd, cold water may he applied to the face,
smelling salts to the nose, and a little brand), sal volu.t.lle,
or other stimulant may be given. .o

Apoplexy. This discase occurs as a rule in old people.
It may occur in middle-aged persons. whose blood-vessels
are, from any special canse, diseased. It is due, as a rule,
to a bleeding into the brain owing to one of the blool-
vessels having ruptured.

Symptoms. The attack comes on suddenly. ThE patient
loses the power of one side of the body. He may be uncon-
scions and unable to spenk. His breathing is heavy and noisy.

Treatment. The patient’s head should be slightly raised.
No stimulants of any kind should be given. The room in
which the patient is should be kept dark and quiet. No
noises of any kind should be allowed. Cold should he
applied to the head. The feet should be kept warm. A
mustard plaster may be applied to the hack of the neck.

Epilepsy. Suddenly, without warning at times, persons
who suffer from this disease give a shriek and fall to the
gronnd. It has for this reason heen called *“falling sick-
ness.” They froth at the mouth, and if the tongue is
hitten, as it often is during attacks, the froth may be
stained with blood. The face turus blue. The muscles
of the body are at first rigid or stiff, and then hecomo
convulsed. The patient is unconscious, and knows nothing
ahout what is going on around. Bmathmg is m‘hs) The
fall is the most dangerous occurrence in this diseasd. *The
disease may be caused in very many different ways.
Children when getting their teeth, or whd" suffer from
worms in the howel, often get fits of this nature.

Treatment. The clothing of the patient shonld be
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loosened, ecspecially about the neck, so as to make the
Yreathing casier. A piece of cork or wood should bo put
Detgveen the tecth to protect the tongne. The patient
should be put on his back. It does no good to throw
cold water on the face or give anything to drink. The
attacR will soon pass off if the patient is kept quict and
allowed plenty of fresh air. When children’get fits of this
kind, a hot mustagl bath and application of cold to the
h&d js the lyst treatment. .

Bleeding. Blood may escape from ocither an artery or
a voin. The blood from an artery is bright red, and
cscapeRin jots with every heat of the artery when a vessel
of this kind is wounded. Blood from a vein is of a dark
purplish colour. It docs not spout out in jets, but hus
a steady and constant flow. It can be stopped much more
casily than bleeding from an artery. The loss of blood,
of course, will depend upon the size of the wound or
in]'ury, and the size and importance of the artery or vein
which is wounderl.

How to stop Bleeding. The finger, a pad, a piece of
sponge, a picce of cork, or something of that kind may he
tirmly applied to the spot from which the blood comes.
When the bleeding is from a vein, the limb should be
aaised, and pressure applied over and below the wound.
If from an artery, pressure should he applied above the
wound. The pressure must not be applied too long or
the parts pressed upon will die. Cold water may be used.
Water as hot as the hand can bear is, also, sometimes
used to stop hleeding. Medicines are often applied to the
bleglifig spot to cause’the blood to clot, and thus stop
furgher dofs, Medicines are also at times taken inwardly.
"The eyds ofThe wounded vesscls have sametimes to be tied.

Bleeding from the Nose should be treated bysapplying
cold to the back of the neck and nose, raising the arms,
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and holding the head hack. The nose has sometimes to
be plugged with cotton-wool. Bleeding from: the stomach
or lungs, and other forms of internal bleeding, should. he
treated by making the patient lic down. The patient
should he kept (uiet, and should not he allowed to talk.
Small pieces of ice may be given, and ice may he applied
over that part of the hody from which the bleeding is
helieved to come. A doetor should bersent for, as cases of
#his kind are always scrious, ©

Treatment of the Patient. If a porson loses much bloml
fainting may occur, and even death may take place. In
cases of fainting smelling salts may he used. ‘The lips
should he rubbed with stimulants, such as brandy, ether,
ammonia, or camphor may he given inwardly. Brandy
may also he given.  Medicines, however, can only he used
safely and wisely under the adviee of a doctor. Ta all
cases of severe bleeding skilled help shonld he sent for
withont delay.

Imunes and their Treatment. Bleeding from in-
juries of the skin or deeper tissues of the hody shounld be
stopped. The part should be thoroughly cleaned. Carbolie

" oil, made of one part of carbolic acid and twenty parts of
linsced or olive oil, applied on a piece of rag is a good
dressing to use. The chief object is to keep the parts
clenn. If the wound is vory large, or if there are any
signs of broken hones, the patient should be kept quiet, and
surgical aid sent for.

Bruiges are accompanied by swelling, blucness of the
injured purt, and pain. The blueness is causea by the
rupture of some of the small blood-vessels, and tho ésCape
of blood therefrom into the surrounding parts. v

Treatment, Rest and the application of cold at first,
and warrxth afterwards, is the proper treatment. The part
should be raised.
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Sprains. The joints are the seat of injury in sprains.
‘hey are cemused by the sudden twisting and tearing or

rupture of the ligaments which support the joints, Swel-
ling takes place all round the joint.

Treatment. Rest, pressure with a firm bandage, and heat
are the hest form of treatment at first.  If the swelling and
painy continue to increase, the pressure should be removed,
When the pain and swelling hegin to pass away oil or some
Iniment shesld he applied, and the part well rubbed with the
hand. (ientle movement of the joint is good at this stage,
for if the joint is kept at rest too long it will hecome stift.

Broken Bomes. When bones are hroken the injured
part should be kept at rest and in a straight position until
surgical help arrives. "

Dislocations. Boues which are ont of position are said
te b dislocated.  Surgeons only should he allowed to treat
sach cases.

Sunstroke is caused by exposure to the rays of the
sun, overcrowding, intemperance, too hard exercise, and
exhanstion.

Symptoms. Faintness, sickness, and vomiting may usher
in the attack. The pulse is rapid and weak  The hreath-
ing is hurried and noisy.  The patient complains of intense
headache and giddiness.  The skin becomes very hot, the
fuce is flushed, and the patient may become unconscious.
The temperature may rise to a great height, the heart
suddenly fail, and the patient die.  Death may take place
very soon after the attack, or the patient may live for a
day or two. Recovery takes place in about fifty cases in
evety hundred. It often happens that patients after re-
cowiry cantinue to show nervous symptoms.

* Treagment” The patient should he m:de to sit np. Cold
in the forms of ice in ice bags, if at hand, shonkl he applied

to the head, the back of the neck, and the chest; or the
’ L

.
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coldest water that can he got should he poured over the
head from a height. The patient should then be dried and
well rubbed with the hands. A mustard plaster applied to
the hack of the neck also does gool. If fainting takes
place, stimutants should he given. Ice-water, or water as
cold as can he got, when drunk, is a safoguard against
sunstroke. N

Prevention of Sunstroke. This cun Jbest he secured by
sprotecting the head and the back of the neck with a, thick
covering. In India and other hot countries, solah topies
and puggrees are largely used for this purpose. Thick
pads should be worn to protect the hackhone or spine, and
snun-glasses to protect the eves from glare  Overcrowding,
intemperance, too hard excreise, and exhaustion should be
avoided.

Burns and Scalds. DBurns are eaused by dry heat:.such
as a hot iron. Secalds are cansed by moist heat, such us
steam or hoiling water. Injuries of this kind are very
dangerous, more especially in the case of old persons and
children. The larger and deeper the injury the greater the
danger. Death from shock often follows severe burns and
sealds.  The patients sometimes die from discases of internal
organs following such injuries.

Treatment. [irst, remove the ohject that may be cansing
the burn or seald, or remove the patient.  If the clothes are
on fire the paticnt should be made to lie down, and covered
with a blanket or other thick covering, to put out the
flames. Water is also useful, and in the case of oil flames,
sand. -

The burn or scald should he immediately eoverefl up
with cotton, wool, or a thick layer of rags dippéd sn ca~ron
oil to keep out the air. Carron oil is made of equal parts
of linseed oil and lime water. If no linseed oil is at hand
olive oil may he used instead. The wool or rags will stick
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to the burned or scalded part unless kept well soaked with
the oil. Ol  also useful in helping to remove any of the
clothing that may be sticking to the part. After the first
two days or so. carbolic oil of the strength already stated
will he found useful in treating the aﬂ't,ctﬂl part. If the
pa.t:ent suﬁ'us from faintness, stimulants shynld be given
and the feet kept warm.

FOREIGN BODIES IN THE EYE, EAR, NOSE, AND
THROAT.

Th?Eye. Forcign hodies in the eye, such as flics, dust,
particles of charcoal, and so forth, can be best removed with
the corner of o handkerchicf, or clean, lukewarm wateresmay
bhe allowed to flow into the eye. A drop of sweet oil is use-
fubavBien anything burns the eye. The eye is a very delicate
and sensitive organ, and with the exception of simple cascs,
suck as those mentioned above, all cases shonld bhe treated
by a doctor who has made it an object of special and careful
study.

The Bar and Nose. Children often put small ohjects,
such as slate pencil, peas, heads, and the stones of fruit into
their ears and nostrils, where thoy often remain for years,
P’cas have heen known to sprout in a child’s nose. Insects
find their way into the ear sumetimes, and give rise to much
alarm. Rough treatment might push the foreign 1ody
further into the car or nose Severo bleeding from the
nose might take place. The ear is still more dclicate, and
a.ttempts to remove foreign bodies might injure the drum

vof th*: ear, or set up severe inflammation. Careful syringing
of the caf with lukewarm water is the best way of trying
to remove fox%lgn hodies. The syringe should always be
pointed slightly upwards towards the top of the patient’s
head, and the outer ear should he pulled buckwards and
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downwards to open up the canal. A drop or two of oil
poured into the ear is sufficient for insects. Foreign hodiog
are sometimes very easily removed from the nose. 1t is
always snfes.l, and wisest, however, to send for the doctor.,
Upon no consideration should Indian harhers be pllowed to
interfere with, the ear.  Ahscesses are frequently cased
through their rough handling of this delicate organ. »

, The Throat. Foreign bodies in the throat of a thild
may he removed by holding the patient up *oy theheels
and tapping the back sharply. The inside of the throat
may be tickled. It is sometimes necessary and ugeful to
cause vomiting. Sometimes the foreign hody, such as a
fish hone, can be seen and easily removed with the fingers.
Even when not seen the foreign hody may he within the
reach of the fingers, and in this way can sometimes he
removed.  Foreign bodics, which stick in the gullet ok fix.
pipe, can sometimes he forced downwards hy swallowing a
picee of boiled potato or bread well chewed.  Reconrs: to
the help of a surgeon, however, cannot be avoided now and
again, and he should he sent for at once in cases in which
the life of the patient is in danger, or the foreign body
cannot he displaced. e only ean adopt other mensures
which are sometimes found necessary.

Snake Bites. Some snake bites are harmless. Others
are deadly poisonous. If there is any doubt on the point,
the ‘sest thing to do is to treat the hite as a poisonous ore.
A pieco of str ing should he tied firmly above the seat of the
hite, and otlier picces at short distances one above the other.
The ligatures should nov he kept on too long, or, as was
said when dealing with bleeding, the part yill dig¢" If -
there is no wound about the lips or inside the nfouth? the
wound may be sucked. The mouth and lips should after-
wards be well washed and disinfected. Bleedtng from the
part which is bitten should be encouraged. Wounds may
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be mude with a small knife to cause free bleeding. The
bitten part yiay be, and sometimes is, cut out. Fingers

vgn have been amputated. The wound wmay be burnt
with a hot iron, or some strong acid such as nitric or
*carholic acid may be applu.d Ammonia in ghe form of
sal jvelatilé should be given freely as a stimulant  Brandy
i also good in cuses of this kind. The fise of what i
callod anti-venom gerum has been attended with good
_résulgs in mgny cases of snake hite. In snake bites, as in,
other serious cases, a doctor shonld he ealled in to treat
the patient.

Stifigs. The stings of wasps and other similar creatures
cun best he treated hy applying a strong solution of
ammonia to the part. This stops the itching cansed by
formlc acid, which is introduced into the skin tln'nugl the

Pz Soap is sometimes used. It should be applied to
thc part freely. Glycerine and oil are also useful.  If the
stmg is left in the skin, it should be removed. The
stings of some of these small animals, such as wasps, if
numerous, may he dangerous to the life of the patient. 1f
the symptoms are severe, it may he necessary to give the
patient stimulants.

Drowning. In cases of drowning, sand or other foreign
matter should be removed from the mouth and nose. The
clothing should he loosened. The tongue should he pulled
fm ward, and the patient kept warm. The body shou.l(l he
well rubbed, and warm bottles put to the feet, legs, and
other parts of the body to secure this object. Artificial
respiratidn should be resorted to and continued for an hour,

& longer, until tie patient hegins to show signs of
regving ®Patients have been known to begin to show
®signs pf 1i® after artificial respiration, had heen cmmied
on for five diours.

How Artificial Respiration is performed (l'ig. 50) Got
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two pillows or two hundles of clothes. Put the patient on
his back, with his shoulders vesting on one pillow or bundle
of clothes and his neck on the other. The head should b
slightly hent hackwards. The mouth must be kept wide
open, and the tongue pulled well forward. Grasp the
patient’s arms above the clhows. Draw the arfns slowly
above the heau, thus raising the ribs and causing the lungs
to fill with in natural breathing, Slowly lower the

'\\|m Ih“ll“l llm w
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Fii. 50, —ARTIFICIAL RespinarioN.  Positin of mspiration, A;
of expiration, B.

arms again, and press them against the chest walls.  These
two movements of raising and lowering the arms should he
performed about 16 or 18 times cach minute. "
Strangulation. Death tukes place from strangulation
in the same vay as from drowning. The cord, the piece of
cloth, or whatever is round the néck, keeps the ai¢ fiom
entering the lungy, and the patient dies from sufi ht“:t.ioif
Treatment. 'The first thing to do is to reme w hatevel .
constricts, the neck and give the patient fresh, air.” Cold
water should be dashed on the faco or other parts of the
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body. The patient’s forehead and chest should he well
ﬂapped with a wot towel.  Artificial rospiration may he
neaded.

Suffocation. This may he caused not only by hanging,
hut by covering up the mouth and the nose. , Young chil-
dran4re Sften found dead in bed, having heen accidentally
smqwted by blankets and pillows. Foul ‘gases, such as
coulsgas and the fumes of charcoal and other substances,
often, cause death in this way. Cases of this kind should,
be treated like cases of strangulation.

Poisoning. Treatment. The first thing to do ix to
remové the poison from the patient’s stomach where this
is advisable and possible. The stomach pump is useful
for this purpose, but is safe only in the hands of a medical
man.  Medicines are sometimes givon to make the patient
gsndt.  Mustard, salt, and warm water are useful for this
purpose.  The quantities used for grown up people arc one
taklespoonful of mustard flour, one teaspoonful of common
salt, and twenty tablespoonfuls of warm water. A tea-
spoonful of mustard and a quarter of a teaspoonful of salt
in half'a tumblerful of warm water will be enough for chil-
dren.  The patient should drink it all.  Vomiting should
take place a few minntes afterwards. Tickling the inside
of the throat will sometimes bring about the desired result.
In cases of poisoning with sulphuric acid (oil of vitriol) and
gther acids of this kind, the white of egg, milk, chulk, the
pl.n.stcg of walls, and olive oil are among the best substances
to give. When acids have heen sw u]lowed the patient
should fever be made to vomit on any account, otherwise
tM pain and burning inf the stomach, food pipe, and mouth

be fggravated. In cases of carbolicacid poisoning
eggs,qmlk, bil, and stimulants arc besf. Such substances
as caugtic éoda, canstic potash, and ammonia are sometimes
taken accidentally or intentionally. In these cases vinegar
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and water or lemon juice and water should he given, and
afterwards sweet oil. The same rule should ke fq]l«m ed i ip
these cases as in cases of pousumng lny acids, that is, “never
make the patient vomit.” In opinm poisouing, a very
common form of poisoning in India, the putient should he
made to vomit at once. He should be kept moving #hqut,
otherwise he whll fall asleep and perhaps dic while in s
state. If cold, he shonld be kept waym by rubbing his
body and by the application of hot-water hottles. . Sfrory
coffec is useful.  Artificial respiration is sometimes required.

In polsomng by dhatura, hemlock, morphia, and hemp, the
troatment is the sune ax in cases of poisouing by opifint.



. APPENDIX.
" RULES AN TO DESKN AND SEATS.

o MraRuicstley Smith says (Ophthalmie Review, June, 1886) : —
** Much ingenuity has been devoted to the construetion of school
desks and seats, and very many different models, ench claiming
some advantages, have heen publicly exhibited durmg the last
few years. At the request of the Midland Educational Coniipany,
I lpvs lately designed a Nehool desk which embaodies the recognised
ouuuﬁuls m an simple and mevpensive a manner as seems to me to

lie possible.  These recognised essentials are as follow :--

9, -The scat must he of such height as will allow the scholar's
feet to rest flat apon the floor or toothoard, and braud enough to
support the greater part of the thigh.

2 The seat must have a back placed at such height as to fit
the hollow of the buck below the shoulder blades, and support the
hody in a vertical position,

“3. The near edge of the desk must he just so high above the
sent that when the scholar sits square and upright with clbows to
the sides, the hand and forearm may resv upon the desk without
pushing up the shoulder.

¢4, —As wied in writing, the desk must have a slope of 10° o 15°
(gbout WNin 5) ; as used in reading, it must support the hook at an
angle of aBout 457, and at a distance of at least 12 in. from the eyes—
16 in. is helter (30—40 em).

9. SAx used in writing! the edge of the desk must overhang
IR &lgeqoftthe seat by an inch or two, in order that the scholar
ahall nginecg to stoop forwards, and that the support to the back
may he $nnintained. v

¢ g.—ithér the desk or the seat, or some part thc}n‘, must be
movable at pleasure, so that although the desk usually overhungs
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the seat, the scholar may be able at zny time to atand upright
in his place. - .

“7.—The desks and seats must be of varions size‘u, i grflér
that the foregoing conditions may hold good for scholars of various
ages. ® .

« Adqptiué' with little alteration the proportions given by Snellen
for the various Lm.rts of his desk, I have, for the sake of eonvtnien_cc
and cconomy, slightly altered the progression, and ralnegl the
number of sizes to four. Instead of advaycing by incremgnts of

 one-tenth, which is doubtless the right methad from the theorcetital
point of view, T divide the scholurs according to their heights inté
four classes advancing in each case by six inches; thus 3 ft. 6 in.
to 4 ft., 4 ft. to 4 ft. 6 in., 4 ft. 6 in. Lo 5 ft., and 3 ft. to 5&.'6 in.
The dimensions of the desks are suited to these tour heights,  The
table on the following page gives the dimensions of my desk  the
‘ Hygienic Desk,” Nos. 1, 2, 3, and 4.

“ s general construction 18 shown in the subjoined figures. The
standards and the cross picces which unite them are of cost jron.
The back, the seat, the top of the desk, and the shelf hcnd.t‘f’. 3
are of wood. The only points which require deseription are, the
book-rest, and the arrangement by whieh the desk is made movable
at pleasure.

“The lap which supports the book does not extend the whole
wildth of the desk, but occupies the middle portion only, leaving
room for an ink-pot to be let into the wood at the side of it.  The
flap when in nse is supported by a small stop which hangs from its
further edge, and which, though quite firm, can he pressed back by
a touch of the finger when the hook-rest is no longer wanted.  The
flap is pivoted in such a way that its near edge sinks helow the
surface of the desk when the llap is raised, and thus ereates a groove
for the book to rest in. '

*“The wooden top of the desk is screwed to two slopineg cas, i=en
brackets whicl: pass from back to front, one ut each side of the desk.
Ench of these brackets carries heneath gts lower or horizontal horder
a round iron rod, the two ends of which are fixed to the briéxet.
The vods slide frecly through holes or eyes on the uppler nui'ﬁq-c. of
the standards. By thi means the desk is able tosuide goor tie
standards i o direction towards and from the scholur. When the
desk is pl'illed forward & notch in thc near end of each rofl engages
with the ¢yo in which the rod slides, so that the desk is secured in

L
’
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this position, and is not liable to slide away from the scholar if he
leans against it, By lifting the front edge of the desk the notches
% disnghged and the desk in easily pushed buck, #o that the
scholur can stand up in his place. This is & mechanism which does
Jotaget out of order, and w hich cannot injure those who use it, or be
injured by them. The whole desk can, I belicve, be thade at o cost
not enffch g:cutcr than that of many of the old-fashioned un-hygienic
petcdrns ow in use,” ¢

[ ]
“ HYGIENIC DESK.”

No. 1. No. 2 No. 3. No. 4
Hrionr or ScioLans  [3ft. oin.-- St [4ft. - ift. 6in. [{ft. 0in.—5ft. [5ft. —5ft. 6in
- 107-122cm 122-137em. | 137-152cm. | 162-108cm.
« THolght of seat from { 13m. 141 14 18
foor . . . . . t 33cm. ET) 41 {1}
o -__l(; i 1 N 12 v
b l!ruld.th of seat. . { e o 30 33
nffht from seat to . -
oight from sen 1] . -
Stopofback . .| 2o 22 u 0
L[] —_ — -
d. *Overhang” of desk { ._,!5 215 l‘!‘ l‘l
o Play of denk . . : 1}:‘-, ]:’!_-. - ]':,
£ headth of desk § 13 15 17 17
(front to baek) . 1 38 3 13 43
Slope of desk 11in 5.

Mr. T. (. Rooper (ILM. Inspector of Schools) says :o—
reo® & 1. Tur Desk axp Besci.

«1, The height of the desk above the bench should be such that
wh\m the child is sitting dowif, he can place both his forearms com-
foreddly? on the desk, without mising or depressing his shoulders.

“ P uPheteight of the desk above the Hlour or swiface on which
dho %hould correspond with the length of the child’s leg
from Ente to heel.  When the child is sitting down, ml:égs should
not dangle itf the air, mensulanlddeis knees he elevated ahove the
bench.
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¢3.—The bench should be wide enough to give supr.'c’)rt not only
to the seat, hut also to the upper part of the thigh. , 1t should be at
least 10 inches (hut better 12 inches) wide. To preveént .lip )uig
forward, the bench should be hollowed out towards the back to the
depth of an inch. ®

¢4, —Every hench should provide n support for the hack of the
sitter. This may consist of a bonrd fixed at the back of the*neach,
at right angles to the seat. The board should be hollowed ymn
such o way that the upper part of it may fit the conw.vxty.qf the
 back. The exact height of the back would vary w ll:h the mze of the
chlld but it will be from 6 to 7 inches. '

&. —The desk must overhang the bench during the writing
leuon, in order that the child may be able to sit upright, and at the
same time support hisx back. This posture is only possible wiien the
desk overhangs tho hench from 134 to 2 inches.

6. —The desk should not be level for the writing lesson, hut
slighdly sloping. The slope should not exceed an angle of 20
degrees. The ditference between the upper und lower edge of the
desk, thercfore, should be about three inches vertieally. HR™

¢¢7.---As the desk, which is most suitable for writing, is incen-
venient for other purposes, the casiest plan of adapting it tp' all
uses is to muke the upper part of it movable.

**8.—Desks of appropriate sizes should be provided for cach
cluss,

2. Tuk PosTeke 1y WRITING.

‘“1.—The writer should sit upright, and should lean hix back
ugainst the suppert provided for the purpose.

+¢2,._The shoulders should be kept parallel with the edge of the
desk. The writer must not be allowed to screw the body round or
to rdst the hest ugninst the desk. There should bhe a space oftan
inch or a little more between the desk and the body. <

¢¢3.—The weight of the body should be disposed evenly on bpth
bones of the sent.

¢4, —The head should not droop forward, much less ledh dathe
arm. It may be slightly bowed forward, and may Sngyess Ii?tle
from side to si "v us t,he dye follows the writing. @ors [

5. —~The- t(n'eunns, and not the elbows, should rest on ®he desk.
The pen‘k(:ould be passed nersiertb-rpap-a by @ motemeat of the
haud and not of the arm.
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“ﬁ.—'l‘hint of the pen should he at lesst ten inches (better
twelve) from thg eye.

va 7. _J'o4nake compliance with the above directions possible, the
papet or copy-book must lic opposite to the middle of the body.
o “‘den-The paper must not lie square on the desk before the writer

hut it must be tilted or askew. ’
« T lowfer edge of tho paper and the lower edge of the desk
W1 form an angle of from 30—40 degrees, °

“’l‘kc paper is rightly placed when the down strokes are being
nmde at right angles t&'the edge of the desk.
o “Tio chmmBn attitnde for writing often ordered by teachers*
with the words, ¢ Half turn right, left arm over slatex.” is linble to
_cause injury both to the spine and to the cycsight.”
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